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BAN TOM TAT

Cong ngh¢ bom hat chan khong dé va dang duoc ép dung rong rai thanh cong trén thé giéi. Do do viéc
tinh toan du doan trudc tng xir c¢b két ciia nén tram tich yéu truge khi tién hanh gia tai, theo phuong
phap nay, s& dong mot vai tro quan trong trong thyc té x@y dyng. Vi vdy bai bao dé xuat mot phuong
phap du doan tng xir ciia nén dat yeu, dua trén tinh toan phan tir hitu han, cho cong nghé gia tai vira dé
cap; trong do, chi nhiing thong s6 dau vao co ban tir thi nghiém trong phdng va hién trudong duge yéu
cau. Phuong phap dé nghi da ap dung cho cong trinh bom hut chan khong, co ket hop gia tai cat dap,
0 ngoai 6 thanh pho Kushiro, dao Hokkaido, Nhat Ban va da cho nhitng Kkét qua tdt, co tinh kha thi.

ABSTRACT

Vacuum preloading has been widely applied on the world. Therefore, a prediction of consolidation
behavior of a soft deposit before conducting vacuum preloading will play a crucial role in construction
reality. By this reason, this paper proposed a predicting method, based on finite element calculation,
for behavior of soft ground under vacuum preloading, in which only simple input data from laboratory
and in-situ tests are required. The proposed method was applied on an embankment in the suburb of
Kushiro city, Hokkaido, Japan, and showed a good applicability.

1. GIOI THIEU trong phong va hién truong dugc yéu ciu. Dé
thim tra tinh kha thi, phuong phap da dugc ap
Ngdy nay, cong nghé gia tai dat yéu da dat dung cho cong trinh bom hut chin khéng, co két
dugc nhing tién bo rat dang chi y, va mot trong hop gia tai cat, & ngoai 6 thanh phd Kushiro,
nhitng phuong phap gia tai hiéu qua nhat 1a két dao Hokkaido, Nhat Ban.
hop hut chan khong véi gia tai dat dép. Dé tién
trong viéc goi tén, tac gia tam thoi goi tén 2. NEN CAT PAP VA MAT CAT DPIA CHAT.
phuong phap nay 1a “Cé két chan khong két hop

gia tai” trong bai bao nay. Mit cit dia chat cia nén dit yéu va kich
Boi tim quan trong ciia viéc udc lugng thoi thudc cua nén cat phu tai (43.92mx29.42m),
gian va chi phi, viéc du doan chuyén vi va ap luc duoc thé hién trong hinh 1.
nudc 10 rong thang du theo thoi gian trong qua Tai hai diém ¢ day 16p dém cat, mot tai truc
trinh ¢6 két, boi phuong phap nay, la rat can ddi xung va mot cach truc ddi xung 7.75 m, va
thiét. Tuy vay, dudng nhu khong co nhiéu cac tai nhidu diém trong pham vi tr 1.4 m dén 76.5
bai bao lién quan dén viéc dy doan Gng xur c6 m tinh tir mép cua ting cat phuy tai, cac quan trc
ket tram tich y€u trong qua trinh “Co ket chan d6 1an bé mat da duoc tién hanh. Déi voi chuyén
khong ket hop gia tdi”. Vi viy, mot phuong phap vi ngang, doc theo tryc thing dung cach mép 16p
dy doan co két, dya trén tinh toan phan tir hitu dém cat 1m, cac thiét bi quan tric chuyén vi da
han, da duoc dé nghi trong bai bao. Trong do, duoc cai dat.

chi nhirng thong s thi nghiém du vao co ban tir
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H.1 Nén cét phu tai va mit cit dia chat

Ngoai ra, doc theo truc dbi ximg ctia tang cat
phu tai, sy bién d6i cua ap luc nude 16 rong
thang du tai gitra cac 16p dat ciing duoc quan
trac.

3. PHUONG PHAP TINH TOAN
3.1 M6 hinh héa nén dat:

Trong nghién ciru nay, diéu kién bién dang
phing di duogc gia thiét; cac didu kién bién tong
quét ciing nhu ludi phan tir hitu han 2 chiéu cia
mot nira mat cat, bai su ddi xtng cua hé théng
gia tai, co thé thiy trén hinh 2.
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H.3 Hb so qua trinh gia tai
Nhitng tinh toan thyc té vé& su bién ddi cua
chuyén vi va ap luc 10 rong theo thoi gian, trong
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nén sét va than bun chiu su gia tai theo 10 trinh,
yéu cau viéc st dung nhitng tinh toan sd véi
nhitng md hinh dét dang tin cdy c6 kha ning
tinh toan dwoc qué trinh cd két ctia nén dat. Do
d6, mé hinh Cam-clay cai tién (trong d6 sy tinh
toan strc bén va tinh nén duo’c dua trén by khung
ly thuyét “Dan- -déo-hoa climg?”, va chi yéu céu s6
luong thong sé dau vao vira phai) da dwoc su
dung cho 16p sét va than bun trong nghién ctru
nay. Ddi v6i cac 16p cat, tng cat phu tai, 16p
dém cat, do thong sb thi nghiém thu dugc tu
hién truong khong nhiéu nén mo hinh dan hoi
tuyén tinh da duoc st dung cho cac 16p nay.

Vé qué trinh gia tai nén cat dap, sy mod
phong da dugc tién hanh boi chdong ting lop
phan tir cia tang phu tai nay theo thoi gian dong
thoi voi viée tién hanh ting trong luong riéng
cia ching theo thoi gian. Dé mod phong qua
trinh hat chan khong, 4p luc 16 rong thing du
4m da duogc tang dan theo thoi gian tai day cua
16p dém cat, noi dugc phu 16p mang kin khi
ngoai hién truong.

Nhin chung, qué trinh gia tai dugc thé hién
cu thé trén hinh 3.

Vé mé phong bic thim trong mdi 16p dét,
phan tir bac thim duogc gan cing md hinh dat
v6i nhitng théng s cung gia tri voi mdi 16p dat
tuong Umng, nhung riéng hé s6 tham dugc gan
8.64 m/ngay (gia tri nay dugc tinh toan quy doi
tir luu luong thao thuc té ciia bic tham da dung
ngoai hién trudng). O hién trudng, cac bac thim
da dugc dong theo lugi vudng canh 80 cm,
nhung trong nghién ctu nay, de chuyen doi su
thao nude ddi Xtmg truc cua bac thim sang qué
trinh thao nuéc phang 2 chiéu biéu klenv, phuong
phap Shinsha [4] dd dugc sir dung. Dé tién loi
cho viéc tao ludi phén tr hitu han, khoang cach
tuong dwong gitra hai phan tir tham, dya theo
phuong phap Shinsha, da dugc chon 1a 1.5 m.
Va dé tién cho nguoi doc, cac dic trung cla cac
16p dit ciing nhu cac mé hinh dét twong tng da
dugc tom tit trong Bang 1.

3.2 Lura chon thong s6 dau vao:

Béi chi phi 16n va thoi gian, nhiing thi
nghiém 3 truc da khong dugc tién hanh cho
cong trinh gia tai ndy, va nhin chung, chi c6 cac
thi nghiém Oedometer test, thi nghiém nén mot
truc, thi nghiém xuyén ti€u chuan SPT dugc tién
hanh. Vi véy, hé s thim k, chi s6 nén A da dugc
liy tir thi nghiém Oedometer test; chi sb né «



Bang 1. Thone so6 dau vao

Layer € Y A 3 Sulp' M Sing' K'o P'omid) P'c(mid) r k E Model
KN/m? (1- Sind") (m/day) ~ KN/m*

Fill 17.7 8.64E+00 28000  Elastic
Sandmat 177 8.64E+00 14000 Elastic
Peatl  13.1 10.3 2.86 057 05 174 0.7 0.32 05 123 179  4.39E-03 MC
UClaylr 21 14.7 0.28 0.06 0.35 121 05 0.50 33 64.8 39  8.79E-04 MC
Peat2 8.6 10.3 1.63 0.33 0.4 1.39 0.6 0.44 5.2 26.6 135  3.08E-03 MC
UClay2 2.0 14.7 0.28 0.06 03 1.03 0.4 0.56 7.8 67.4 39  8.35E-04 MC
Sand1 16.7 0.50 7.59E+00 14000  Elastic
LClayl 22 14.7 0.36 0.07 03 1.05 0.4 0.55 551 6510104 4.6  2.42E-04 MC
Sand2 16.7 0.50 7.59E-02 5600  Elastic
LClay2 2.2 14.7 0.39 0.08 0.25 0.87 0.4 0.62 85.6 2005 50  7.03E-05 MC

ctia cac 16p than bun va sét da dugc gia thiét kinh nghiém.

bang A/5; mo dun dan hdi cua cac 16p cat, 16p
dém cat, tAng cat phu tai da duoc xac dinh tir s6
bua N ciia thi nghiém xuyén tiéu chuan SPT.
bdi véi cac thong s6 dau vao con lai duogc
yéu cau cho mé hinh Cam-clay, mét luu d6 noi
suy ban thi nghiém da duoc dé nghi, xem hinh 4.
Trong do, dya trén nhitng kinh nghiém tir cac thi
nghiém nhleu nim vé tinh chat dat khu vuc
Kushiro, ty sé strc bén khong thoat nudc Su/p’o
da duoc gia thiét cho cic 16p sét va than bun.
Bén canh d6, dwa trén 1y thuyét dan hoi, ty sé
Poisson da dugc danh gia boi v=K/(14K,), ¢
day K, duoc lay tir luu d6 trén. Pbi voi ting cat
dép, 16p dém cat, va cac 16p cat, K, da duoc udc
luong bdi cong thic Jaky: K, = 1-sind’ trong do
gdc ma sat trong hidu qua da duoc gia thiét theo
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H.4 Luu dd ndi suy thong sb diu vao
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4. KET QUA VA THAO LUAN
4.1 Chuyén vi - du doan va quan tric

4.1.1 Pj lin
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H.6. b6 lun quan tric va du doan tai bé mat

Nhin chung, trong hinh 5, tir ngay 25 dén
ngdy 120 su khac biét giita d6 lin bé mit tinh
toan va gia tri quan tric ting dan theo thoi gian.
Bén canh do, sau khi ap luc chan khong da dugc
gidi phong, két qua tinh toan cho thiy mot su
gian ng (hay phuc hoi) tro lai cia do lun bé mit,
tuy nhién két qua quan tric khong cho thay hién
tuong nay. Nguyén nhén cua hién tugng nay, co



thé chi sé no « cua cac 16p than bun va sét da
duoc gia thiét khoang A/5, dac biét tai cac 16p
gén bé miat dt, ¢ 18 hoi cao so voi ty 1¢ thuc té.
Hasegawa & Pai hoc Hokkaido, Nhat Ban, va
cac cong su sau do da tién hanh thi nghiém xac
dinh ty s6 nay cho mot cong trinh gia tai khac
nhung van nam trong khu vuc Kushiro, di bao
céo sau d6 rang, nhin chung, ty sd /A khoang
1/16 cho sét than bun va x4p xi 1/10 cho dat sét.

Van lién quan dén d¢ ltn, hinh 6a da chi ra
rang gia tri d6 lan dy doan tai thoi diém trude
khi gia tai cat dap kha khép voi gia tri quan tric.
Tuy vay, tai thoi diém vira hoan tat qua trinh gia
tai cat dz'ip, gia tri do lun dy doan da 16n hon
dang ké so v6i gia tri quan tric. Dé thay rd hon,
su phinh d6 1an bé mit sau khi giai phong ap luc
chan khong tir két qua tinh toan, hinh 6b da
duoc dua thém vao cho tién tham khao.

4.1.2 Chuyén vi ngang

Trong linh vyc tinh toan dy doan ky thuat
cho cong trinh gia tai cat dap trén nen dat yeu
su khac biét cua két qua dy doan vé& chuyén vi
s0 voi quan tric trong pham vi khoang 25 cm
dugc xem la khong 16n. Vi vay, co thé két luan
rang, két qua dy doan chuyén vi ngang theo
chiéu sau da trung khop twong dbi tot voi két
quéa quan tric tai tng ching gia tai, xem hinh 7.
bac biét, dang duong cong chuyén vi du doan
tai tat ca cac chang gia tai rat phu hop voi
khuynh huéng chuyén vi dugc quan trac Tuy
vdy, duong nhu c6 sy khac biét nho vé chuyén
vi thuong xay ra tai khu vuc gan v6i mép cua
tang cat gia tai. Bén canh d6, duong cong
chuyén vi ngang tinh toan dudng nhu bi kim

ham tai bé mat dat boi tang cat gia tai, dan t6i sy
khac biét twong dbi vé dang dudng cong chuyén
vi s0 v6i dudng cong quan tric gan bé mat, co
thé thay trén hinh 7.a.c.

Nhimg van d& gin lién véi viée tinh toan
chuyén vi ngang cua nén dat da dugc thao luén
boi Poulos (1972). Theo Poulos, chuyén vi
ngang du doan thudng cho két qua 16n hon quan
trac va Poulos d liét ké nhitng 1y do kha di nhu
sau: (1) sy kho khan trong udc luong ty sd
Poisson cho dit; (2) su bat dang huéng von co
cla dat; (3) tmg xur phi_ tuyen cua dit; (4) su
khong dong nhdt ciia nén dat; (5) su bo qua
nhing yéu t6 nhu anh huong do climg cta nén
cat gla tai, do nham t1ep xuc gilra nén cat g1a tai
va nén dat, hay tong quat hon nhing gia thiét co
ban vé co ché truyén tai trong tir nén cét gia tai
xudng nén dat bén dudi con chua thoa man.
Dudng nhu, yéu tb (1), (2), (4) va (5) 1a kha di
hon ca cho truong hop tinh toan & day.

Ngoai ra, Almeida (1986) da chi ra rang gia
thiét xem hé s6 thdm 1a hing sb trong toan b
qué trinh tinh toan ciing c6 thé gia ting gid tri
chuyén vi ngang ciing nhu d6 1tn tinh toan.

Trong hinh 7d c6 thé thay hién tuong phuc
hdi chuyén vi trong tinh toan di xay ra manh
nhét trong 16p than bun 1. Van dé nay co thé giai
thich nhu sau: Bén canh 1y do gid tri chi s6 no
da duoc gia thiét tuong d01 cao, 16p nay ciing 1a
khu vuc noi 4p luc 16 rong 4m tap trung nhiéu
nhit, do do vung nay da chiu mét sy thay doi
dot ngdt 16n nhat vé ing suét sau khi giai phong
ap lyc chan khong.

4.2 Ap JUC 16 rong thing dw — dy doan va
quan trac

H.7. Chuyén vi ngang theo d6 sau — du doan va quan tric
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Két qua dy doan trong hinh 8, nhin chung
kha quan ¢ ca giai doan phat sinh va tiéu tan ap
luc 16 rdng. Tuy vay, anh hudng cua gia thiét hé
s6 thdm 13 hang sb co thé nhan thay trong tat ca
cac 16p dat. Truong hop 16p cat 1 1a 1 vi dy,
hinh 8b, 16 rang trong giai doan hiit chan khong,
tir lac khoi dau téi ngay tha 25, gia tri dinh do
dac dugc cua ap luc 16 réng 4m cao hon gia tri
tinh toan. Sau do, hé sé thAm thuc té hién truong
6 1& di dan dan giam theo thoi gian, diéu nay
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dugc thé hién thong qua sw giam ap luc 16 rong
am thing du quan tric trong sudt qua trinh gia
tai phy tai cat (tu ngay 25 dén ngay 65), va sau
d6 tang dan ap lyc 16 rdng 4m (tir ngdy 65 dén
ngay 120), trong khi do ap luc 16 rong thang du
tinh toan van gan nhu duy tri hang sO trong suot
nhiing chang nay. Vi vay, co thé thay rang van
dé khong chi quan trong gia thiét dung hé sb
thAm ban dau ma van dé can phai tinh toi sy
giam hé sb thdm bai sy giam hé sé rdng theo
thoi gian cling quan trong khong kém.

Hinh 9 dugc thém vao bén dudi Hinh &,
cho chung ta thdy su phan b ap lyc 16 rdng
thang du tu két qua tinh toan tai nhiing thoi
diém quan trong.

5. KET LUAN

Nhin chung, két qua du doan chua kha
quan v& gi trj 4o lun bé mat ¢ cudi thoi diem
gia tai nén cat. Bén canh do, két qua chuyen vi
ngang gan mii nen cat gla tai, tai thoi dlem
trude khi gia tai nén cat, van chua duoc tbt.
Nhimng 1y do kha di 1a, mé hinh nén cét gia tai
dwoc md hinh nhu 12 mdét moé hinh dan hoi
tuyén tinh, c6 18 con chua hop 1y; sy bét déng
hudng ban chat ctia cic 16p sét va than bun di
khong dugc tinh dén trong mé hinh Cam-clay
cai tién; ngoai ra, dit liéu déau vao con don gian
cling 1a mot nguyén nhan; bén canh do mét vai
gia thiét co ban trong mé hinh tinh toan ciing
1a nhitng nguyén nhan bit kha khang.

Tuy vay, két qua du doan ciing da dat
dugc nhing tin hiéu kha quan vé sy phat sinh
va tiéu tan ap luc 16 rong thing du theo thoi
gian. O goc do chuyén vi, dang tinh toan ciia
duong cong chuyén vi ngang theo dg sau ciing
dugc xem 1a tot va hop ly. Nhung r6 rang, cac
phén tich va m6 phong tlep theo can duoc tién
hanh thém. Pidc biét can tién hanh véi mot
cong trinh gia tai co ddy du cac thong s thi
nghiém dau vao tir cac thi nghiém 3 tryc, nham
muc dich tim ra nhling nguyén nhén tao ra su
khéc biét ¢ trén la tr m6 hinh Cam-clay, hay
tr cac gia thiét co ban khac, hay chinh tir sy
don gian trong cac thong sb dau vao di sir
dung.

Cudi cung viéc mé phong sao cho hop 1y
qué trinh gia tai nén cat, bang mot mé hinh vat
lidu phu hop, ciing 1a mot vén dé cin nghién
ctru t6t hon.
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