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Abstract
Nowadays, Reinforced soil is being used spread in transport, hydraulic and
construction technology. There are many researching about setting up
geosynthetic by Vidal in 1966, Binquet and Lee in 1975, shukla in 2002. But, how
calculate the bearing capacity of subsoil and settlement of foundation composite

with geosynthetic is still interrogatives.

Khai niém dat c6 c¢dt do ky su ngudi Phap Vidal dé ra nim 1966. Sau d6, dén
nam 1975, Binquet va Lee da tién hanh nhiéu thi nghi¢m xac dinh kha nang chiu
tai cia mot mong bang bé rong b dat trén nén dat ¢ va khong co ¢t (thanh gia
cuong), ho da dua ra 3 phuong thic pha hoai dau tién gdm: kha niang chiu pha
hoai ctia dat & trén 16p dia k¥ thuat dau tién; phan tich luc kéo cua 16p dia k¥
thuat; cudi cung 13 phan tich sy dut, giy cua 16p dia ky thuat. Bén nim 2002, qua
nghién ciru Shukla di dwa ra phuong thirc pha hoai thtr 4 d6 13 pha hoai tir bién
cua vat li¢u dia k¥ thuat. Sau d6 3 nam, Koerner da két hop cung vdi1 Shukla
ching minh luan diém nay. Cho dén nay, sau gan 47 nim phat trién. Khai niém
“dat co cot” da phat trién twong ddi rong trén khip thé gidi, trong d6 Viét Nam da
ap dung rong rii cho cc cong trinh twong chan, dé, ké...

Noi dung nghién ctru hudng t6i giai quyét bai toan xir Iy nén dat yéu dudi mong
néng bang giai phap gia cudng ludi dia ky thuat, tir d6 di ching minh dic tinh
tang cudng strc chdng cat, giam tiét dién mong, dong thoi giam d6 1un cua dat nén
dudi tic dung cua tai trong cong trinh.

1. Cac phwong phap bd tri lwéi dia k§ thuit dwéi méng nong:



- Cac mo hinh gia ¢ luéi dia 1y tudng 1a cac 16p dia k thuat dat theo phuong
nim ngang dudi moéng va déc dan khi di ra xa méng (hinh 1) hodc bd tri theo
phuong vudng goéc véi bién ciia ving bién dang déo (hinh 2). C6 nghia 1a cdt gia
cuong dugc dat theo hudng cua bién dang chinh. Sy b tri nay duoc dua ra la dya
trén co ché pha hoai cua dat: D6i v6i dit sét mém, dudi tac dung cua cac cip tai
trong ting dan din dén miu dat s& phat trién ving bién dang déo khong tit dan
theo thoi gian, tién t6i mau dat bi pha hoai.

- Gia ¢6 ludi dia nhu trén gitp ting cudng do bén (strc chong cit) cho dat dudi

tac dung cua tai trong cong trinh.
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Hinh I: Dat luoi doc dan va Hinh 2: Dat luoi vuong goc voi

vuong goc voi vung bién dang déo dwong bién vung bién dang déo

- Tuy nhién dé don gian cho thi cong cac tam ludi dia thuong dugc dat theo
phuong nam ngang va c6 chiéu dai déu nhau. Chiéu dai 16p gia cuong phai vuot

qua gidi han cua khu vyc bién dang déo (hinh 3).
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Hinh 3: Dat lwdi déu nhau dé thudn tién cho thi cong

2. Pic tinh ting cudng strc chdng cit khi gia cd lwéi:



Xét mot mong bang c6 chiéu rong 1a b, chidu sdu chon mong 1a h, dudi day
mong c6 tac dung cua tai phan bd déu p (kN/m?) [1].
Xét mot diém M nam trén truc ddi ximg cia méng (hinh 4).
- Tai M ¢6 2 thanh phan mg suat chinh 1a o, va o,.

% Xét trong truong hop dat nén khong gia cd ludi dia:

ta co: T, =9"% (1)
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Hinh 4: Khdo sdt phén t6 M trong nén dat nam trén truc doi ximg ciia méng
% Xét trong truong hop dat nén co gia cb ludi dia:
- Khi 16p dat dudi moéng duoc gia cb thém ludi dia. Ngoai strc chdng cit, dat
nén con hinh thanh thém luc ma sat gitra dat va ludi dia. Lic nay Gng suat chinh
tai diém phan t6 c6 dang nhu hinh 5.
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Hinh 5: Lyc ma sat giita dat va ludi dia

o, — (o, + fms)
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ta co: T, =

(2)

trong do:



fms: Luc ma sat giira dat va ludi dia.
f ms = 0,x199, +C, 3)
Ca: luc dinh gita dat va ludi
@, goc ma sat giira dat va ludi
@ : gbc ma sat trong cua dat
¢ : lyc dinh cua dat
- Theo tiéu chuan bén Coulomb:
+ Truong hop khong c6 ludi dia ki thuat:

TS[T]@MSOTQ¢+C 4)

+ Trong trudng hop c6 ludi dia:

N o, —(o;+ 1)

<[z]=otgp+C (5)
Vi
o : Ung suét nén tic dung 1én mit phing dang xét (kN/m?)

o, —0
oL 78

<otgp+C +% (6)

bit (otg(er%j =otgp' (2): cuong d6 chong cét do thanh phan ma sat.
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@TS[T']:O'tg¢'+C (7)
Véi [r']: Cudng do chong cit khi gia c6 thém luéi dia

Tir (5) va (5) ta thiy [¢'|>[r]. Vdy tir chirng minh trén ta thdy sirc chéng cit

trong truwong hop cé bo tri lwdi dia I6n hon truwong hop khong bé tri lwéi dia do
c6 thém thanh phan fs.

- Tur (6) ta lai co: tggo':tggo+h:>gp':arctg[tquh}
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= Tur chirmg minh trén ta thdy goc ma sat trong biéu kién (go) tang dan dén

strc chiu tai (Rdy) tang, dong thoi lam giam tiét dién mong (F).



4. Kha ning phén bd &ng suit do tai trong ngoai gy ra:
4.1 Sw 1am viéc ciia ¢t dia trong dat:
- Khi dit duoc gia ¢ thém cdt dija thi cdt dia va dat xuit hién ma sat tao ra

stc khang tudt trén mot doan chiéu dai nhét dinh (Hinh 6)
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Hinh 6: Su lam viéc ciia I6p cot hwéi Hinh 7: Khd ndng tiép nhdn iing sudt
trong ddt nén theo phuong dung thong qua hiéu ung
neo cia cot ludi
Khi c6 tai trong cong trinh, nén xuat hién bién dang lam cho c6t dit xuat hién
biéng dang theo va hi¢u ng neo trén mién khao sat (mién neo) méi thue sy
bit dau lam viée: Xem cOt dia 1am viée nhu mot day dan hoi, luc tac dung vao
day (Ao,)chuyén thanh luc kéo cing va dugc neo giit bang Tpullout trong mién
khéo sat.

=> Kha nang ganh d& tai trong trong mién khdo sét:

AP = jAo;dx = j‘ fdX 9)

Tién hanh dao ham biéu thiic trén ta c6: Ao, = f__. Nhu vy ta thay rang do

gia ting Gng suat phap theo phuong dimg (tai trong cong trinh) 1 do hiéu Gmg neo



cbt dét (fys) sinh ra. Trong d6 Ao, : La lugng bién thién tmg suit phap theo
phuong dimg tai vi tri khao sat do hiéu Gmg neo cua cdt dat sinh ra.
4.2 So dd phén bd tng suit khi cé va khong c6 cot lwéi:

- So'dd phan b tng suit theo phuong ngang (phuong x)

- {khéng_ cot dia

cO cot dia

Hinh 8: So do6 phdn bé vmg sudt O, theo phwong x

- So d6 phan b tng suat theo phuong dimg (phuong z)
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Hinh 9: So do6 phdn bé vmg sudt O, theo phirong z

Viéc xdc dinh so do phan bd tng sut phap do tai trong ngoai gy ra khi co va
khong co cdt dia dugc xac dinh bang 1i thuyét tinh toan, dong thoi két hop véi
phan mém Plasxis dé c6 sy so sanh gitta hai phuong phéap. Tir d6 xac dinh duoc do
giam Gmg suat phan bd xubng nén dit do tai trong ngoai gay ra.

5. So sanh ty s6 ap lwc cho phép tic dung 1én nén dit khi cé va khong cé cot
lwéi:



5.1 Ap luwc cho phép tac dung Ién nén dat khi cé bo tri cot lwéi:
- Sau khi tinh toan do lin nén dit bang phuwong phap giai tich va phan mém
Plaxis theo cac cip ap luc 0,25kG/cm?; 0,5kG/cm?; 0,75 kG/em?; 1,0 kG/ecm?.

Bang 1: Gid tri dé lin theo cdc cdp dp lwc khi c6 cot luéi

Cap 4p luc | Két qua tinh lin trén Plaxis Két qua tinh lin bang giai tich

(kG/cm?) 0.25 0.5 0.75 1.0 0.25 0.5 0.75 1.0

Do ltn (cm) | 3.065 | 5.676 15.847 [ 1.8 4.16 11.27
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Hinh 10: Biéu do quan hé giita cap dp lec va do lin khi c6 cot i
- Ap luc cho phép tac dung 1én nén dit & do lan gi6i han [S] = 8 (cm) trong
truong hop giai tich va phan mém Plaxis:
+ Giai tich: [P4] = 1,24 kG/cm?
+ Dung Plaxis: [P,] = 0,614 kG/cm?

= Ty sb ap luc: % _ % 2,02 (10)
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5.2 Ap luc cho phép tac dung 1én nén dat khi khong cé bo tri cot ludi:
- Sau khi tinh toan do lun nén dat bang phuong phap gidi tich va phan mém

Plaxis theo cac cép ap luc 0,25kG/cm?; 0,5kG/cm?; 0,75 kG/ecm?; 1,0 kG/em?.



Bdng 2: Gid tri dé lin theo cdc cdp dp lwc khi khéng bo tri cot ludi

Cap 4p luc | Két qua tinh lin trén Plaxis Két qua tinh lin bang giai tich

(kG/cm?) 0.25 0.5 0.75 1.0 0.25 0.5 0.75 1.0

Do ltn (cm) |6.395 | 12.07 |10.25 |32.734 |5.676 |8.713 |18.57 |12.85
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Hinh 11: Biéu d6 quan hé giita cdp dp luc va do lin khi khéng cé cot lwdi
- Ap luc cho phép tac dung 1én nén dit & d6 lan giéi han [S] = 8 (cm) trong
truong hop giai tich va phan mém Plaxis:
+ Giai tich: [P, ] = 0,441 kG/cm?
+ Dung Plaxis: [P, ] = 0,321 kG/cm?

=> Ty s6 ap luc: Ry_0441 49, (11)
P,| 0321

Tir (10) va (11) ta thiy ty s6 ap luc khi c6 b tri cbt ludi 16n hon ty sb ap luc
khi khong bd tri c¢bt luéi. Diéu d6 chimg minh rang: khi c¢6 bd tri cot ludi thi ap
lwc ddy mong nam trong gidi han d6 Iin cho phép [S] < 8 (cm) dugc ting 1én.

6. Két luén:
- Luéi dia k¥ thuat tiép nhan va phan phdi img suat trong nén dat. Chung lam giam

do lun va tang suc chiu tai cua dat nén trong pham vi gia co.




- Hiéu qua phan phdi ing suat phu thudc vao trang thai ciia dat nén yéu tu nhién
va mat do bd tri ludi. Két qua tinh toan cho thiy trong trudng hop bd tri 3 16p ludi
trong nén ngay dudi ddy mong, mirc do ting strc chiu tai ting 1,45 1an so voi nén
dat yéu tu nhién, do lun giam manh va tiy theo cap ap luc.

- Khi tién hanh tinh toan d6 lun ciia méng bang Plaxis (chuyén vi dimg), bién dang
dugc tinh todn bao gdm ca hai thanh phan bién dang thé tich do tenseur ciu tng
sudt va bién dang truot do tenseur léch tmg suét gdy ra. Trong khi d6, do lan cua
nén dudi mong trong cac 1oi giai giai tich chi xét dén thanh phan bién dang thé
tich. Vi thé két qua tinh lun cia mong bang Plaxis 16n hon d6 lun tinh bang giai
tich.

- Cac dé xuat giai tich & trén dang tin cdy khi dy tinh chiju tai va d6 ltn cua nén c
gia 0 bang luéi dia k¥ thuat.
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