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Trudng Pai hoc Ky thuit
(Bai nhdn ngay 23/05/2000)

TOM TAT: Thi nghi¢gm hién trudng cho két qud chinh xdc tuy nhién trong mét s& truomg
hop khong thé thuc hién dugc vi Iy do thdi tiét, kinh phi va thoi gian..Thi nghigm trén md
hinh thu nhd c6 thé thay thé nhitng thi nghiém trén. Bing k&t qud dinh tinh, thi nghiém
trén mé hinh cho biét qui lu@t phin bé dp luc tdc dung, dang phd hoai, chuyén vi va bién
dang cia cong trinh. Tit nhitng két qud dé, chiing ta c6 thé xdy dung 1y thuyét tinh todn
trén cong trinh thuc.

1.TONG QUAN V£ THI NGHIEM MO HINH

Vi tinh chat cla dat rdt phic tap, 1y ludn chua dugc nghién citu diy di, thim chi
c6 nhiéu van dé chua dugc gidi quy&t nén cong tic thuc nghiém rdt quan trong, viéc thi
nghiém c6 thé dugc thuc hién ngoai trdi hay trong phong.

Thi nghi€m ngoai trdi cho k&t qud gin véi thuc t& hon nhung rit cdng kénh va ton
kém. Thi nghi€m trong phong thong thudng ding cdc md hinh thu nhd vdi kich thudc
nhd hon nhiéu so vdi cong trinh thuc. Vi céc thi nghiém nay ta c6 thé nghién cifu trang
thdi Wng sudt, bi€n dang, qud trinh ph4 hoai clia dit va nhitng tdc nhan 4nh hudng khdc.
Tuy nhién, thi nghiém trong phong ciing ¢6 nhitng nhugc diém: Trong nhiéu trugng hop
thi nghiém trong phong thi diéu kién mé hinh hod khong thé thuc hién dudc, do dé két
qua chi c6 tinh chat dinh tinh ma théi. Hon nita, dat ding cho thi nghiém thudng 1a dit
khong nguyén dang, c6 khi 1a dit gid chit khong phai 1a dat thuc. Tuy nhién, né ¢6 uu
di€m 1a it t6n kém, khong bi chi phdi bdi nhiing diéu kién thdi ti€t, khi hau... va cho
phép ta nghién ctfu dnh hudng cia titng nhin t6 riéng biét. Do d6 trong diéu kién cé
thé, ching ta chon theo hudng thi nghi€m md hinh trong phong thi nghiém.

Cadc thi nghiém trén mé hinh tudng chin da dugc thuc hién:

1. Trutng Pai Hoc Thily Lgi Ha N§i da thuc hién md hinh thi nghiém tudng chin
theo bai todn bién dang phing ddi vdi dit rdi dugc mo phdng bing cdc que tric, két
dinh v6i nhitng hat c4t d€ tao nhitng géc ndi ma sat khdc nhau.

GSTS. Cao Vin Chi da thyc hién thi nghiém tudng chin vdi dat roi trong thiing
m6 hinh ¢6 vach kinh trong, cho thdy qué trinh hinh thanh mat trugt.

2. AM. ASCE va Isao Ishibashi da thuc hién tudng chdn di dong, dit trong thing
chita da' thuc c6 kich thudc dai 2.4 m, cao 1.2 m, rong 1.02 m; tudng chén rong 1.02 m,
cao 1.04 m c6 bg tri 6 dau do 4p luc doc theo tudng. Thi nghiém dudgc tién hanh c6 xét
dén chuyén vi cda tudng nhu: tudng xoay quanh ddy, tudng xoay quanh dinh, tudng
chuyén vi tinh ti€n. Céc tri s§ 4p luc duge thé hién dudi dang bi€u d phan bd theo
chiéu cao clia tudng.

78



Tap chi Phdt trién Khoa hoc & Cong nghé Tép 3, SG'7&8-2000

3. N. Vogt, Trudng Pai Hoc Stuttgart, dd thuc hién thi nghiém trén mo hinh kich
thude 16n. M6t tudng bé tdng dai 9 m, cao 4 m, dugc nén bing kich thiy luc vao khoi
cdt ddp sau tudng, tai vi tri dau tudng, tao nén dp lyc chi dong. Céc tri s& luc kich,
chuyén vi, 4p luc dét tic dung 1én tudng va cdc s6 liéu thi nghiém khédc dugc ghi nhin
lai biing c4c thiét bi do.

4. K. Terzaghi da 1am thi nghiém m6 hinh nim 1934, m6 hinh 14 tudng chin cao
2.18m, ddt sau tudng 1a cdt hat vira d€ nghién ciu 4p lyc dit tdc dung Ién tudng
chin. Tudng chdn 1dn lugt duge cho chuyén vi vé phia trudc va vé phia sau. K&t qua cho
thay tri s dp luc d4t thay d8i tuy theo tinh hinh chuyén vi ctia tudng. Khi tudng chuyén
vi vé phia trudc, 4p lyc dd't gidm din dén khi khdi d4t gdn bi trudt thi dp luc nhd nhat
tuong Wng vdi 4p luc chd ddng, khi tudng chuyén vi vé phia sau dén lic khdi dat sdp bi
trugt thi 4p luc 16n nhat goi 14 4p luc bi dong. Khi tudng khong chuyén vi, 4p luc c6 tri
sO giita 4p lyc chd dong va bi dong goi 1a 4p luc tinh.

2.NOIDUNG THi NGHIEM:

Ti€n hanh tinh todn trén md hinh thu nhd, vdi mot ty 16 thu nhd dinh trude, quan
tric, chup 4nh va do cdc gi4 tri 4p luc, chuyén vi clia tudng chidn ddi vdi dat thuc cé cdc
chi tiéu cd Iy da dugc x4c dinh truSe, trong pham vi thi nghiém nay, chiing ta diing dat
thuc 12 d4't dinh dang ché bi (d4t sét Binh Duong).

3. MUC PiCH THi NGHIEM

- Thi nghiém trén md hinh k§ thudt, nhim quan sdt sy ng xi cla dat dinh va
tudng chin d6i véi cdc trudng hdp gia tdi khdc nhau trong diéu kién mé hinh thu nhd.

- Ti€n hanh do céc tri s& 4p luc, chuyén vi, 4p luc nudc trong 16 réng d€ ddi chi€u
v3i k&t qua tinh todn. ;

- Vdi cdc s0 liéu ¢6 dudc, doi chi€u véi két qua tinh todn clia cong trinh thuc
tudng ty.

4. PHUONG TIEN THI NGHIEM

a. MO hinh thi nghiém:

La md hinh k§ thuét dudc 14p v6i cdc kich thude dua trén 1y thuyét tinh todn clia

. 2 A 4 g 1 P ~ A 2 .
Berezansev vdi mot ty 1€ thu nhd (du kién 7 v4i tudng cao 10m). Viéc chon cdc kich

thudc sd by md hinh theo bai todn Berezansev vi k€t quad phit hgp cho truding hgp dat
101 va gin st véi trudng hgp dat dinh.

- M6 hinh gém 2 vach kinh trong sudt bing mé ca va hé khung thép chiu luc, bdo
ddm chiu 4p luc ngang khdng cho bién dang, chuyén vi trong sudt qua trinh thi nghiém.
Tudng chin bing bé tong cot thép hoic thép nhung c6 trong lugng tudng tng (vi cling
dudc xem 13 cing tuyét ddi). VAt liéu dat thuc vdi cdc chi tiéu cd 1y dude xdc dinh
trude. HE thong cdc thiét bi do 4p luc tdng, dp luc nudc trong 18 rdng, chuyén vi dudc
bd tri kém theo.

- P& tién quan sit chuyén vi va bién dang, chiing ta ding cdc vach chi mau (bing
bot than hoat tinh) cdch khodng déu nhau, nim ngoai bién gidp v6i vdch kinh nén
khong dnh hudng dén cdc tinh chat cd Iy clia mAu dat.
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b. C4c thi nghiém c6 thé thyc hién vdi md hinh:

- Céc cong trinh thudc sd dd bai toan bi€n dang phing, chiu chuyén vi cudng bic,

phu tdi ditng bat ky.

- Pit thyc 1a d4t dinh (sét) hodc ddt rdi (cdt) c6 gée ndi ma sdt bién thién tr ¢ =

14° dén ¢ = 30°.

c. Tinh to4n sd bd kich thudc hinh hoc md hinh thi nghi¢m:
Tudng chin c6 chiéu cao 500 mm, ban ddy dai 210 mm, rong 160 mm. D€ bdo

dam di kich thudc cho thi nghiém céc loai dit va cét, kich thudc 16n nhat dugc tinh véi
cdt c6 géc ndi ma sat ¢ = 30” va gid thi€t 3 = 0. Ta cé:
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Tinh todn biing s& chiing ta dugc céc s8 liéu sau:

EB =223 mm.
EC = 564 mm.
ED =976 mm.
H = 526 mm.
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d. Tinh todn sd b phu tdi tdc dung gdy nén cung trugt:

+ Tinh P:
2 % .
B y.b ‘sma.smﬁ _ 77.14kg
2 cos@
+ Tinh P;:
2 . 2
p=to | A me_py)|-21467kg
2 | 2.sing.cosg
+ Tinh 7;:

2 = 2
p =20 GB) e 55460 kg
2  cosp

+ED.y.h = 180.56 kg
+ Tinh Ryt

R, dugc xdc dinh bing phuong phdp vé& Evdokimov cho két qua nhuf sau:

R, =194 kg/m

f Tinh P,,:

R,
Py, = T.cos&— c.cotge =881.2 kg/m

Bing két qua tinh todn so bd nhu trén chiing ta thi€t k&€ thing md hinh c6 kich

thudc : dai 2.3 m; rong 0.16 m; cao 1.23 m. tudng chdn cao 0.5m, ning 18.7 kg, ¢ b tri
trén mit ti€p xic véi ddt 9 diu do téng dp luc (pressuremetre) va 9 dau do dp luc nudc
trong 16 rdng (piezometre).

Pat st dung cho thi nghiém mo hinh 1a dat thuc, dit sét Binh Dudng, ¢6 céc chi

tiéu co 1y nhu sau:

- Gidi han déo W, = 24.16%

- Gidi han chdy W, = 61.11%

- Chi s6 déo 1, = 36.95

- Dung trong hat 4 = 2.78 T/m3

d. Thao tac do:

+ Dt cdc dau do vao vi trf dinh sén trén bé mat tudng chin, xi 1y phin dat ti€p

xtdc v6i bé mit ciia ddu do.

+ N&i cdc ddu do vdi thiét bj x(& 1y tin hiéu sé.

+ Diéu chinh s6 doc ban diu vé mic 0 (c6 thé khong cin diéu chinh vé miic 0

néu dung k€t qué 8 liéu sau tri di s6 liéu ban ddu).

+ Du6i dnh hudng ciia 4dp lyc dat, tri s§ 4p luc duge bi€u hién 1én man hinh.
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Qua qud trinh thi€t 14p thang do, cdc diu do di dudc ché tao cho thi nghiém trén
mo hinh dat dugc dd chinh xdc (chua qua khuéch dai) 12 5 kg/m2 (tirc 12 0.5 g/cm?2).
Nhu vdy c6 thé bdo ddm d6 chinh x4c cho cdc thi nghiém trén md hinh.
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5. THAO TAC TREN MO HINH
a. Vao mau dat cho mé hinh:

PAt dugc nhao trdn véi nude & mot liéu lugng xdc dinh trude,va day kin cho do
dm dugc déu trong toan miu, sau dé cho vao thing mé hinh ; c6 2 cdch vao dat: Cho
d4't vao ddm tirng 16p day 50mm sau khi da tinh todn cho dat mot trong ludng riéng xac
dinh trudc, hodc d4't duge ddm trudc trén khudn, sau d6 ding dao bing diy kim loai cit
thanh titng khdi vudng canh rdi cho vao thiing md hinh sao cho khéng ¢6 khodng trong
hoic khong khi giita cdc khoi dat.

Miu di't dugc diéu chinh vdi cdc d6 4m, d6 chit khdc nhau va vdi cdc thanh phan
hat khdc nhau tir sét, 4 sét, 4 cit.

Sau khi vao dit trong md hinh 24 gid, ti€n hanh 14y miu bén ngoai ving dnh
hudng d€ xdc dinh céc chi tiéu co 1y miu trude khi gia tai.

b. Lip dit tudng chdn:

Céc ddu do pressuremetre va piesometre dugc lip vao tudng chdn, ding thiét bi
do P3500 va SB10 diéu chinh s§ doc ban ddu vé 0, sau d6 dat tudng chdn va cdc ddu do
vao mé hinh thi nghiém, giit khong cho tudng bi€n dang, ti€p tuc vao dat phan sau lung
tudng va phin trudc tudng. Diung tim nhya nylon che ddy bé mat miu dat khong cho
nudc bdc hdi 1am thay ddi do 4m. Sau 24 gid, doc sd liéu ddu tién. Sau d6 thdo dd cic
lién két gilt tudng cho tudng chuyén vi, 24 gids ti€p theo do s liéu lan 2.

- ¢: C4c cdp phu tdi st dung:  *

Bit ddu c sau mdi 24 gid dit thém mdt cap tdi; trong phin k&t qud sau day; céc
cAp tai dugc s dung 12 cdc ddi trong trong c4c thi€t bi ciia phong thi nghiém véi cac tri
s& nhu sau: 0.0, 0.014, 0.03, 0.045, 0.061, 0.077, 0.092, 0.108, 0.127, 0.143, 0.163,
0.198, 0.233, 0.268, 0.303 kg/cm2. G c4p tai cudi 0.303 kg/cm2 thi mAu dat bi ph4 hoai.

d. So sdnh céc k&t qua thi nghiém c4c chi tiéu cd 1y cud mdt mau dat trude va sau
khi gia tai: ‘

CAcC cHi TIEU KY HIEU | TRUGC KHI GIA TAI | SAU KHI GIA TAI

D6 im W 42.7% 35.8%

Do sét . B 0.502 0.315

G6c ndi ma sét © 16.15 16.15

Luc dinh don vi C 0.09 kg/cm2 0.13 kg/cm?2
Dung trong uét YW 1.81 T/m3 1.84 T/m3
Dung trong kho vk 1.268 T/m3 1.355 T/m3
Hé s0 rong £ 1.192 1.052

DG bdo hoa G 0.996 0.964
Dung trong diy ndi vdn 0.812 T/m3 0.867 T/m3
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Hinh 6 » Cdc dang ldng thé trugt va ving chuyén tiép tit dp luc chii djng sang bi déng
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6. MOT SO HINH ANH THi NGHIEM

Hinh 8 : Ling thé truot khi gia tdi chdm, cdp tdi nhé
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Hinh 9 : Lang thé tugt khi gia tdi nhanh, cép tdi lon

7. KET LUAN

- Thi nghi€m trén md hinh tudng chin cho két qua dinh tinh vé dang cung trugt va
ling thé trugt, tir d6 thi€t 14p phuong trinh tinh todn theo trang thii cin bing gidi han.

- K&t qud do dugc trén mé hinh; bi€u db 4p Iyc dat trong trudng hdp khong phu
tdi c6 dang phi hdp véi k€t qué tinh bing phuong phédp sd cia Nakai vdi & = 20°, nim
1985.

- Dang lang thé trugt va cung trugt trong thi nghiém md hinh tudng chin véi dat
dinh phu thudc vao dién dat tdi va qud trinh gia tdi chd khong cd dinh. Giita ling thé
trugt va tudng chdn xudt hién viing chuyén ti€p tir 4p luc chi dong sang dp luc bi dong
lam glam ap luc chd dong tdc dung Ién tudng chin, ting 4p luc dudi ddy tudng chin va
ting d6 6n dinh chong l4t.

- Biéing cdc thi€t bi do tif ch€ tao c6 thé do tdng 4p luc tdc dung I1én tudng chin va
riéng dp luc nude trong 16 réng cia di't véi do chinh xdc cao va phit hdp cho ci viéc sit
dung trong phong thi nghiém va ngoai trdi.

- Hién flay trong nude néi chung va Trudng Pai Hoc K§ Thuit thanh ph& H6 Chi
Minh néi riéng, viéc ch€ tao cdc thi€t bi do c6 d6 chinh xdc cao v mé hinh thich dung
cho thi nghiém 14 c6 thé thuc hién dude. Do d6 hudng thi nghiém trén mé hinh thay thé
cho céc thi nghiém hién trudng céng kénh, t6n kém can dugc phat trién thém, dic biét
trong cdc cong trinh thudc nganh x4y dung, thuy 1di va cau dudng.

THE TECHNICAL MODEL TESTS OF SOIL PRESSURES APPLYING ON
RETAINING WALLS
Pham Tuong Hoi

ABSTRACT: The full- scale field tests of constructions give exact results. However in some
cases it can't be done because it depends on the weather, money, and time... in those cases it
can be substituted by small- scale model tests. By qualitative results, it can give the
distribution of applying pressures, the forms of failures, displacements, and deformations of
construction. With those results, we can establish the theories of calculation for actual
structures. -
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