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TOM TAT : Mot phuong thitc nghién citu dnh hudng ciia sy rung dén do bén chong cdt cia
ddt dinh duge mo td trong bai bdo nay. Dao djng rung thing dung tdc djng vao mgt hip
cdt higu chinh, tao ra thanh phdn dp lyc phdp tuyén la tdi dao déng hinh sin, trong khi dp
litc cdt ndm ngang tinh vdn dugc tgo ra bing phuong phdp kiém sodt bién dang. Té hop iing
sudt nhu viy nhdm dién td sdt thuc vé tinh trang chiu lyc ciia m@t phan 18 dat dudi nén
céng trinh chiu dnh hudng déng. S6 lidu dugc ghi tw dong bing dién tit va mjt s6 két qud
phan tich trong mién tdn s& dugc sit dung. Puong bao dj bén chdng cdt khdéng thodt nudc
cia dat ché bi va nguyén dang dugc vé cdn thin va cdc thi nghiém khdc trén ddt nguyén
dang cé thé dugc tién hanh theo cdch twong ty. Nhiing két qud vé sitc chdng cdt trong thi
nghiém cdt dong dugc so sdnh vdi cdc két qua cdt tinh.

Tit khéa: Do bén cla dit ; Phin tich phd tin ; Pudng bao do bén dinh; Bi€n dang tai phd
hoai.

1. LUJC KHAO CAC NGHIEN cUU

Do bén clia dit duge nghién cttu théng qua viéc x4c dinh cdc thong sO sic
chong cit 12 lyc dinh va géc ma sdttrong @ : 1= otang +C

Trong d6 © va o lan lugt 1a dng sudt cdt va dng sudt phdp tic dOng trén mat
phing xem xét. Cong thic trén viét theo ng suit tdng cong.

Céc nghién ctfu sttc chdng cdt cia dit cdt trong trudng hgp tdi trong dong
theo Sedin, Y. (1962) dugc xdc dinh gidn ti€p dya trén sic chdng cdt tinh va xu
hudng suy‘giﬁm liiy thita [1] nhu sau :t =1, e 201 =1,)

V& dat dinh c6 nhiéu y&u t§ phic tap hon. Nhiéu nim trudc, sy hi€u biét vé
sitc chong cit dat dinh dudi anh hudng cda ti trong ngodi bi€n thién theo thdi
gian dudc rit ti cdc nghién citu & 1dnh vyc dong dat. Cdc nghién ctu thi nghiém

trong phong, nhu thi nghiém trén hop rung cla Thiers va Seed (1969) khdo sit
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ing xif clia dat sét dudi tai trong bi€n ddi theo chu ky ( cyclic loadings) va sau dé
mdi diing cdc thi'nghiém tinh xdc dinh d6 bi€n ddi stc chiu cit tinh trong mién
bi€n dang nhd; tuong ty, thi nghiém cit don truc dong [2] cia Bjerrum va Lardva
(1966) dudc thyc hién vdi tdi phdp tuyén dang chu ky , va thi nghiém ctia John D.
Nelson va Pranai S. (1970) trong d6, mau hinh tru kich thuéc 6.25cm(dudng kinh)
X 7.5cm (chi€u cao) dugc dit trong hop rung & tdn s6 va thdi gian dinh trudc, sau
dé mdi tdc dung cdc Wng sudt cit va dng suit nén tinh [3] d€ xdc dinh d6 bén
chdng cit ciia né. Nhid chung dd bén ch6ng cit dong dén nay dudc hi€u trong
khdi niém d9 bén dudi 4nh hudng clia dong dat 1a chinh.

2. VAN PE TON TAI TRONG CAC NGHIEN CUU PA €O

Ching ta thdy ring trong thuc t€ c6 mot loai ddi tugng nghién ctu khic 13
nhém céc cong trinh chju dnh hudng cda tdi trong dong. Yéu ciu clia nhém ddi
trgng ndy 1a cin ti€n hinh thi nghiém trong diéu kién sao cho phin t& dit dua
vao trong thi nghiém chiu cdc trang thdi ¢ng sudt 1a cdc gia tri bi€n thién theo
thdi gian, cu thé€ nhu néu trong Hinh (1). Ngoai ra viéc lam r6 sy gidm thié’uﬂ luc
dinh va g6c ndi ma st dudi Anh hudng déng ciing hét sitc quan trong.

a. V& 4p luc nén thing ding :

> Khi phén tich cdc chuyén dong clia phdn t6 dit dudi nén cbng trinh chiu
anh hudng dong, ngoai cdc chuyén dong ngang do séng cit, cdc phin t& dit con
thyc hién cdc chuyén dong thing ding, nhat 12 dudi 4nh hudng clia séng bé mit
cho nhitng cdng trinh c4dch ngudn dao dong tir hon 10m. R6 rang 13 chua ¢ nhiéu
nghién ciu vé cdc diéu kién lam viéc ciia phdn té chiu cdt trong dé ving luc nén la
bién ddi theo chu ky (cyclic) dugc thuc hién ngay trén hdp cdt thay vi thuc hién vdi
ing bién cdt bién doi theo chu ky (cyclic strain-controlled test theo [3]va [4]).

> Riéng dat dinh sic chéng cit trong diéu kién tinh v&n khdng phu thudc
vao 4p luc phdp tuyén, rdt cdn cd cdc nghién ciu vé dp luc nudc 16 réng do dnh

hudng ciia vng sudt phdp dong (dynamic normal stress).
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Hinh 1: Céc trang thdi @ng sudt (hodc wng sudt chinh) phdp tuyén la dai
lugng dao ddng (rung), a) Khi déng coc ing suit chinh o3 trd thanh o |.b) Xe chay
trén dudng gy Ung suit phdp dao dong cho cdc phén t& dat dudi nén dudng. c)
Do thanh phén thing ditng clia séng R trén bé mit

b. Céc thdng s6 dao dong phu thudc thdi gian cin dudc ghi dong thai:

Thuc t& cc thong s& bi€n dang va ing suat nén phdp tuyén va cdt (thdm chi
ké cd 4p Iuc nudc 18 rdng) bi€n thién theo thi gian cin dugc ghi dong thdi.
Phudng phdp ghi nhdn dong thoi gitp cdc thong so dao dong sé dugc phdn tich
trong mién tdn s6 va xem xét cdc méi tuong quan gida chiing trong thi nghiém cit
tryc ti€p miu dat dudi dnh hudng dong. Khéc véi cdc nghién citu da c6 tr trudc
(cho rung truéc mAu va dem vao cdt tinh), tién hanh cdt méu trong khi mdu dao
déng ciing 12 mot di€m mdi c6 thé dua vao nghién citu. Va sau cing, ddi véi dat
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dinh chua cé mét cong thitc vé sitc chéng cdt déng nhut con g thitc vira néu trén .day

cia dit c4t.

¢. Cdc méi twdng quan giifta bién dang thing ditng clia miu dat trong thi
nghiém cdt vdi 4p lyc-nén-phép-tuy€n-dong ciing nhu éng sui' cit cling can dugc
nghién citu thém.

d. Can phat tri€n mgt thiet bi don gidn, di tin cdy ddp t@ng cho cdc yéu cdu
nghién citu cong trinh chiu dnh hudng dong bén canh céc thiét bi ba truc dong rat
ton kém ma cho két qud cling gdn nhu tuong duong [4].

3. PHUONG THUC THYC HIEN HOP CAT HIEU CHINH (SUA PG VA
HUGNG NGHIEN cUu

Nhu dé cp & trén, céc thi€t bi cit truc ti€p ti€u chudn khong cho phép 4p
dat cdc tai trong dong vi ngoai viée tai trong dong ¢ thé giy hu hdng cho céc
ddng hé do, con c6 v&n dé& ghi nhin cic s§ li¢u theo mién thdi gian d€ tir d6 c6
cdc phén tich ding din cdc dnh hudng ctiia dao dong 1én tinh chat co Iy cia dat.
Mot hop cit gilt ding nguyén 1y hép cit truc ti€p, theo phuong phap ki€m so4t
bi€n dang (strain controlling shearing method) nhung dugc thi€t k& lai d€ cft dat
mét cdch trye ti€p vdi t8 hop ting sudt 1a dai lugng dao dong. Cdc phuong 4n tai
lrong cdn ct tf trang thdi ing sui't bi€n dang cda phan t& trong nén cdng trinh
trong d6 tdi ung lyc nén phdp tuyén tinh dugc c6 dinh (o ,) va thanh phén dong
thay déi theo tdn s& kich thich (Ao ).

Chi ti€n hanh méu cit nhanh (khéng thoat nudc) va so liéu cdn dugc ghi
dong thdi . S& liéu v& 4p luc thing ding dao dong dugc phan tich trong mién tin
s0. SO liéu do cdn phan 4nh dugc :1) B 16n cia thanh phdn tinh va dong cha 4p
Iyc phdp tuyén 2) thdi gian bi€n dang cit (tic 12 bign dang cdt t6ng cong) va 3)
chuyén vi thing ditng (theo d6 tinh dugc bi€n dang thé tich ciia miu). Cc tuong
quan giita cdc cdp thong s6 do néi trén s& dudc rit ra. V& dudng bao dd bén theo

cdc tan s6 tic dong.
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4. MUC TIEU NGHIEN CUU THi NGHIEM

Xéc dinh céc thdng s6 dd bén, cu thé 13 luc dinh va géc ma sét trong clia cc

mau dat ch€ bi va nguyén dang dudi dnh hudng sy rung; k&€t qua dudc so sdnh véi
cdc k€t qua cit truc ti€p tinh. Ngoai ra, nghién cdu nhdm dng dung cédc k§j thuat
do diing mi€ng do bi€n dang dién trd, ghi ty dong nhiéu kénh dong thdi va xit Iy
céc so liéu.

5. TRANG BI DUNG CU (INSTRUMENTATION) VA CAC BIEN PUA VAO
NGHIEN cUU

a) Trang bj dung cu va hé th6ng ghi cdc dai lugng dong (bi€n thién theo t):

Hé thong ing luc kich thich thdng dung chu ky tao biang hai qua ning trong
lugng w = 0.180 kg, ban kinh 1éch tim r = 0.0485 mét, dugc di€u khi€n bdi mot
mdy bi€n 4p tir 0 ~ 240 Volt . Khi ting dién th€ (dugc chuyén sang dién mot
chiéu) s6 vong quay dugc ting 1én , ti da 1a 1800 vong/phit. Luc thdng ding
hinh sin tdc dong 1&én mdu ddt kich thudc vudng 50x50x20 mot cdch tryc ti€p ma
khong qua hé thdng truyén lyc trung gian ndo nhu tay don biy ting luc. Day la
céch don gidn t&i da cd hé xudng cdon mot hoic hai bic ty do va nhit 1 trdnh tSn
that luc dong khi truyén qua cdc khép . Thi nghiém dung mdu vudng dé don gidn
héa viéc tinh todn tiét dién thu hep khi cdt. Hé thong tng bién ( ki€ém so4t bi€n
dang cit ) ding mé td va hé thong truyén dong vdi ty s& truyén 1a 1:600, dat téc
dé cdt xdp xi 1,5mm/phit. Hé thdng ghi tw dong ba kénh dong thoi giao tiép vdi
mdy vi tinh. Cdc kénh do dudc dinh chudn truc khi diing trong thi nghiém. Céc
phép do chuyén vi diing va ngang, lyc phdp tuyén va luc cdt dugc ti€n hanh bing
cdc bd bi€n cam (transducer) diing mi€ng do bi€n dang (Strain gage). Thiét bi ghi
dugc sdn xudt tai phong thi nghiém cd Ung dung trudng Pai hoc K§ thuét
TpHCM. Tin s6 14y miu 1a 512 Hz, s lugng mau 14y trong mdt lugt ghi 1a 1024
thdi gian hién thi s6 liéu tw dong ghi 12 Ssec/s6liéumiu. S6 liéu duge ghi tu dong
hay tuy chon clia ngudi nghién citu. Luc dong dugc dinh chudn bing cdch ddi
chi€u s8 liéu tinh todn bing cong thitc (bd qua lyc ma sit tai c6 bé) véi s6 liéu
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gid tri lyc dong trong phan tich phd tan.

' N inh vi tinh )

Ban pllhn

»

B :
KR ‘h Iay do chuyén vi diing

Dno vbng (vuOng)

Hinh 2 : Toan cdnh b¢ thi€t bi hop cdt hiéu chinh giao ti€p vdi hé théng do
va ghi s0 liéu ty dong

(Ding mi€ng do bi€n dang)

b. Céc y€u t6 dnh hudng dén viéc xdc dinh sitc chong cit khong thodt nudc

dong bdng hop cit hiéu chinh :

14}
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Cé6 3 lyé‘e’u t6 anh hudng dén k&t qua sttc chéng cit dua vao xem xét nhut sau

* Vé trang thdi gia tdi (Loading condition): V T6c d6 cidt nhanh bdo hoa
nudc (uu hay cu hay cd) - E tan s& kich thich clia ngudn ngoai exciter hay gia tdc
— Thdi gian tdc dong rung (dé cip vé tdng ning lugng phan phdi vao mau dat)

* Vé Ty 1¢ dp lyc dong / téng cdng dp luc tinh va déng. (n6i 1én ty 1& dong)

- P Bach phin ciia @ng lyc nén dong trén téng ing luc tinh + dong.

* Vé Bdn thdan ddt : B D¢ sét (hay S dé linh dong) va W dé dm (cd hai déu la
nhitng chi tiéu rdt quan trong vé co 1y tinh ciia mdu). C6 khi tinh theo chi s6 déo Ip
(n6i 1én mifc gan hay xa di€m chuyén sang trang thdi 16ng) Viéc dudng hd miu
nguyén dang va ch& bi dit sét tuin thii ding nhu di dugc néu trong tiéu chudn
nha nudc [6] va c¢6 tham khdo cdc thi nghiém da cé tir trude [4]

e Nghién cttu riéng vé dnh hudng do thi€t bi tao rung va bd ghi s6 liéu :

Tinh trang hoat dong cla toan bd thi€t bi va ghi s& liéu cdn bido ddm trung
thuc, chinh xdc dudc kiém nghiém biing mdt nghién citu dinh chuén (calibration)
dic biét d6i vdi luc nén dong. C6 6 yéu td dude dwa vao nghién cifu tudng quan
la:

Luc dong (‘FFT’) _ Tan s6 (‘f’) _ Luc cidt (‘CH3’)_ Thai gian cit (‘time’)_
Gia trong (‘deltaM’) _ Do 4m (‘W’).

6. TRINH TU TIEN HANH THi NGHIEM

- Ché& bi miu dat. K&t qua céc thi nghiém x4c dinh chi tiéu cd 1y cda hai thi
dat ch& bi dugc ghi trong bdng I. Khédo sit tinh 6n dinh cia cdc mi€ng do bién
dang (strain gauge) biing cdch ddi chi€u vdi mdy chi thi bi€n dang chudn P3500.

-Cé4c miu chiu ¢ng suit phdp 13 cdc @ng suit chu ky (cyclic) theo 3 ddi tin
s6 E=1-5Hz, 5-10Hz, 10-20 Hz (Pay la gidi tan dt rong cho cdc nghién
cttu vé co hoc dit va nén méng.)

- P4t dudc 14y tir cdc c6i ddm nén Procto theo dd 4m dinh trudc, chia 1am hai
phin d€ duwa vao hai thi nghiém cit tinh va cdt dong, d€ sau ndy sé& c6 sy so sanh

d6i chi€u két qua vé thong s6 luc dinh ¢ va géc ma sdt trong ¢ clia hai thi nghiém

, -
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cit.

Sau khi ding dao vong dua d4t vao hop cit, miu dudc tao tinh trang bao hoa
béng cdch d6 nuéc ngdp miu nhu céc thi nghiém truyén théng va tai chu ky phép
tuy€n (theo tan s§ dinh trudc) dugc dp dat ngay. Nhanh chong bat nit khdi dong
mo td tao bi€n dang (chuyén vi) cit vdi tdc d6 1,5mm/phit. Luc ddng dugc ghi
bé’ii lyc k€& sit dp dién (piezoelectric load cell) va tin hiéu dugc khuéch dai dua
vao kénh 1 clda hdp ghi ba kénh . Man hinh mdy vi tinh cho th4y tin hiéu mién
thdi gian cda luc (thanh phidn dong) hinh sin. Cung lic d6, kénh 3 ghi tin hiéu
dién cila lyc k€ ding mi€ng do bi€n dang bing dién trd (Strain gage load cell).
Kénh 2 1a mét ddu do chuyén vi thing ding ding mi€ng do bi€n dang bing dién
trd.

Ngoai s6 liéu dugc ghi ty dong (dang tip tin ---. xIs), cd 15 gidy (thdi gian
nay tly ngudi thi nghi€ém chon) thi s6 liéu duge luu ( dang tap tin ----. dat) bing
cdch bAm mdt nit dinh trudc trén ban phim. S8 liéu cia tap tin --- . dat dugc dung
trong cdc phén tich trong mién tdn s& diing phdn mém Matlab, sd lugng file nay
tily vao s6 ky tu bi€u thi tén tap tin dit lic bit ddu thi nghiém. C4ch dit tén file |
luu s8 liéu sé& 13 sy thém vao dudi clia tén file ban ddu cdc ky tu s6 theo thd tu
ting 1.Thi du: tén file ban ddu la “28kao” (5 ky tu tén file) ta cé thé luu s lugng
file ¢c6 81 da 999 s& liéu tir cdc file ‘28kaol.dat’, ‘28kao2.dat’.. dén
28ka0999.dat’.

-Bi€u dién cdc két qui va phan tich s6 lidu.

7. CAC KET QUA TREN PAT CHE BI VA MOT PHAN KET QUA CcUA
PAT NGUYEN DANG

a. Cdc phudng trinh dinh chuén luc dong :

e Nghién cttu cho thdy tudng quan duy nhdt, ré rét va vugt tréi ciia bién do
luc nén dong vdi 1dn s6’*

e Tuong quan gi¥a Lyc dong theo tdn s6 :
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Cé tén.g cong 487 s6 liéu ghi dudc cla thanh phidn lyc quin tinh ddng (12
bién d6 cia lt_ré quan tinh khi phén tich phd tin s6 bing phan mém Matlab).

Phan tich hdi quy cho thay gié tri mic A/D ghi lyc dong F(t) c6 th€ bi€u dién
12 ham béc hai cda tdn s6, nhu hinh 3a. Ciing cidn néi thém riing bi€u dién ham
bic hai cho mic dé tudng quan cao nhat (R=0.8155) va di tin cay.

Mk tfe ileum m I p— | .
)| Lue ddng F = Inwe - -
thd A/D (mV) y=0068218¢"

500

400

"7 y=6.3995§7-55.0365 +134.18
R"2 08438
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0 - +
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IMNah  : Dubing cong dinh chufln DJen df Lye quda tnh déng
(thidu vdl (=85 Iz, mV ~128 uning ing F~ 49 N )
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100
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AMPUTUOE, Fiy
3

£1%) R A

Hinh 3 : a) Phd tin s6 ciia luc quan tinh thdng ding trong ddi tan tao dugc
(T 3 dén 23 Hz)

b) Téng k&t 487 s liéu ghi-lwc ddng trong cdc thi nghiém cit dong nhiéu
loai miu khdc nhau & cdc tdn s6 khdc nhau cho thdy quan hé ham bic hai dé
dinh chudn lwc quan tinh 2mro’.

b. Cit nhanh kh6ng thodt nudc dudi ¥ng luc phdp tuyén chu ky :

Hai loai dat ch€ bi dudc ding vao thi nghiém Ia %
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-Loai'sét Bentonite mau vang nghé (thudng diing 1am dung dich khoan
gi€ng) IAn nhidu byi, tinh déo cao (chi s6 déo Ip = 21).

-Loai sét Kaolinite S6ng bé mau tring duc ( thudng ding gém sit ) tinh déo
thap véi Ip=19.

C4 hai loai dugc phdn tich c@ hat, c6 cdc s8 liéu ché bj theo chi tiéu d6 4m
va phén loai phdng theo TCXD 5747-1993 nhu trong bang I clia phu luc .M3i loai
dat cdt khong it hon 3 miu d€ vé dudng xuyén tdo qua ba diém. Céc k&t qua trén
da't nguyén dang dugc tip hop trong cdc bifu d s6 8, va tir 9a d&n s6 9b. Cic
bi€u db bén trdi bi€u thi quan hé giita Ung suat c4t va bi€n dang (chuyén vi) cit ;
cdc tng sudt da dugc hi€u chinh do ti€t dién cit bi thu hep. C4c bi€u db bén .phéi
la quan hé @ng sudt phdp va wng sudt cit trong d6 nét chAm chdm 12 dudng bao
sttc chdng cdt tinh hoc, nét lién 14 dudng bao sic chdng cit dudi dnh hudng ciia
dao ddng.

8. PHAN TICH CAC KET QUA - KET LUAN

a. Vé phuong dién thiét bj :

Nhiing k&t qud diu ra vé thong s6 ing suat cit va nén clia hop cdt hiéu
chinh t6 ra khd hdp 1y khi so véi nhitng s6 liéu cit trén may cdt khdc clia phong .
thi nghi€m. Cdc gid tri ghi nhdn dugc c6 gid tri tdp trung cao, bi€u thi xu huéng
bi€n thién rd rét clia dudng quan hé tng sudt — bi€n dang khi thi nghiém dat c6
trang thdi d6 4m khac nhau, 4p luc nén thing ding khac nhau, va tinh trang thodt
nudc khdc nhau. Céc tri s6 hi€n thi 6n dinh khi thi nghiém nay sang thi nghiém
khdc. Cu th€ 1a, mifc tudng quan thdng ké cao (R = 0.8155).

C6 thé gidi thich diéu trén 13 vi :

-Hop cdt dang phuong phép cit ki€m sodt bién dang bio didm dugc nguyén
1y hoat d6ng.

-Phén gia tdi nén khong diing khdp ndi tuy thao tic khd thi cong nhung do
dudc don gidn t8i da, nén khi hoat déng, lvc tinh va déng tdic dong vao miu déu
c6 hiéu qui Vﬁ. phan biét. Pi€u nay rdt cin thi€t @€ phat trién cdc nghién citu
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titng phan \‘/é d€ nang cao mic tin ciy cho cdc sd liéu ddu ra.

-Thiét b1 ghi nhdn tin hiéu 3 kénh ddng thdi dudc dinh chudn k§ cang,
nghiém tic.

b. Vé phuong dién co hoc dat

TSng quat, tlt cdc s6 liéu ghi, dudng bao (dudng thing) gidi han d6 bén dinh
va dudng dd bén cuc han & céc thi nghiém tinh vA ddng (dao dong tdn s6 thdp)
dudc xdc dinh véi mifc tuyén tinh cao, trong d6 dudi ng sudt nén tdng hdp tinh
va dong, c6 su gidm rd rét vé géc ma sdt trong .

Mot s6 thi nghiém cit cé tinh chi't ki€m tra ti€n hanh d6i vdi dit nguyén
dang 18y tt mdt céng trinh thyc t€ § TP. HCM c6 k€&t qua néu trong hinh 8 bén
dudi. S8 liéu ndy dugc d6i chi€u véi thi nghiém cdt nhanh tryc ti€p trén mdy cit
ting bi€n thdng dung, cho thdy :

-Gdéc ma sit trong va luc dinh ciia hdp cdt hi€éu chinh trong trudng hdp tinh
hoan toan phit hdp vdi két qua cia cic thi nghiém cit truc ti€p khdc. Ngoai ra sy
giao ti€p v6i dd hoa trén mdy vi tinh cho thdy dién bi€n rd rét clia qud trinh cdt
gid tri dinh, d6 bén gidi han / thira du (ultimate/residual strenght) cho cdc loai dt
khéc nhau.

-Trong trudng hdp miu chiu dao ddng, sy suy gidm dd bén chdng cdt duge
thé€ hién rat 16 rét khi so véi trudng hdp tinh biing phudng trinh va dd thi dudng
bao (shear strength envelop) tir bi€u db ing suat - bi€n dang. Phudng trinh dang

y = ax + b trong d6 b chi luc dinh va géc ma sdt trong ¢ = arctan (a).

-Véi khad ning nhu di thé€ hién, h6p cdt hiéu chinh cho phép trién khai cic
nghién cttu cy thé trén da't nguyén dang trong d6 quan hé ty sd Ung sudt t /o,
véi bién dang ngang, quan hé cla d6 bén chdng cit v6i bi€n thién thé tich cilia
dd't nguyén dang ..v..v.ciing s& dugc khdo sit.

-So véi cdc phudng phdp thi nghi€m khac trong phong, viéc thé hién sd liéu
theo thdi gian cit ¢ nhiéu wu di€m vugt trdi nhu : Truc quan — D& dang chi ra gid

tri d0 bén dinh, 46 bén cuc han va dd bén thira du — Gidi tich hod dudng cong ng
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suit cdt ~ bi€n dang cit, tir d6 cho phép x4c dinh th(‘)n'g s0 m trong biu thic T =
G;y™ trong cdc thi nghiém cit dong truc tiép.

-Tlt dudng quan hé dng sudt cdt — bi€n dang cdt c4c loai dit nguyén dang,
c6 thé thdy ring bi€n dang cdt & giai doan phé hoai vao khodng 2.5 % dén 5%
(xem hinh 6,8) va nhd hon tri s& bi€n dang tai ph4 hoai clia dit ch€ bi (e =7.5 %
dé€n 12 %). C6 sy gidm 15 rét ca vé luc dinh va vé géc ma sat trong khi cft dat
tryc ti€p dudi tng sudt phdp tuy€n gdm ca thanh phdn tinh va dong.

C.KET LUAN

Anh hudng dong 1&n d6 bén cla dit dinh dudc nghién citu trude hét tir viée
khdo sét su gidm siit cdc thdng s8 sitc chng cit (Iwc dinh va géc ma sit trong) khi
ti€n hanh cit tryc ti€p miu chiu ng suit nén chu ky trén hop cit hiéu chinh. Hop
cdt hiéu chinh tao dugc qué trinh ct trirc ti€p trong khi dao dong va sy ghi céc tin
hi¢u mot cdch dién it ty dong 13 hai dic di€ém ldn clia nghién citu nay, khién cho
qué trinh cit bi€u hién tryc quan biing hinh v& d4 thi, phuc vu hitu hiéu cho cdc
nghién citu dnh hudng dong 1én 6n dinh va 1&én d6 bén chdng cit. PAy 1a mot
* trong sO nhi€u khéc biét cin ban vdi nhitng thi nghiém cit truc ti€p trudc day
thudng thdy trong nhitng phong thi nghiém cd sd ding cich doc thi céng va
khong thdy duge mot cdch truc quan vé€ ti€n trinh ct. Nghién citu dang ti€p tuc
ti€n hanh trén d4t nguyén dang va tp hop s& liéu cdc thi nghiém khéc nhau (18y
miu tit nhitng viing hay tﬁhg sét khdc nhau trong pham vi Tp HCM) d€ c6 thé c6
nhitng ph4t bi€u dinh lugng va toin dién hon vé& dnh hudng dong 1én d4t nén va

cOng trinh dat.
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AN EXPERIMENTAL STUDY OF THE EFFECTS OF DYNAMICAL LOADINGS
ON THE SHEAR STRENGTH OF SUBBASE SOIL USING A MODIFIED
SHEARBOX APPARATUS
Duong Hong Tham

ABSTRACT : A procedure for determining the effects of vibration on the shear strength of cohesion
soil was described in this paper. Low frequency vertical vibrations were carried out and were applied
to a modified Shearbox. The operating cyclic normal forces and strain-controlled shearing were
applied in order to ensure a better condition of stress around a subsoil element. Data were collected
electronically and some results of frequency domain analysis were used. The undrained shear strength
envelops of prepared soil samples were carefully plotted and other experimental studies on
undisturbed soils could be performed using the same method. Results obtained in dynamic test were
compared with those on direct shear test.

! Nghién ctfu nay dudc thyc hién dudi sy hudng din khoa hoc clia GSTS Lé B4 Ludng, chii nhiém
nganh Co hoc da't nén méng va cong trinh ngdm (Khoa KT X4y dyng) va PGS TS Ng6 Kiéu Nhi, trudng
phong thi nghiém Cd hoc Ung dung trudng PH K§ thuit TP. HCM.

? M6t nghién citu dinh Iugng khéc nhim xem xét va ddnh gid mitc d6 anh hudng clia cdc y&u td
khic ciing dugc tién hanh bdi tdc gid dugc cong bs ddng thdi véi nghién citu nay.

Loi cam on : Nghién citu sinh bay t3 long bi€t on phong thi nghiém cd @ng dung, phong thi
nghi¢m Cd hoc dit khoa X4y ding trudng PH Ky thudt TpHCM, Vién cd t@ng dung TpHCM va xi nghiép
XD-LAS47 thuge Cty Tu vin Kién tric va X4y dung TpHCM da gitip d3 thuc hién nghién citu nay.
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