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Abstract: Solid bulkheads have been used in reinforced earth reinforcement to enhance the load bearing
capacity and stability of the foundation for many years and have proven effective in many constructions.
In our country there have been several works using loose piles to reinforce the weak but at a small scale.
The article focuses on the calculation theory of weak soil treatment using loose piles. From this, it is
possible to draw the application of this method and serves as a basis for teaching and guiding students
majoring in scientific research construction at Hai Phong University.
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1. Pit vin dé

Nhitng nam dau thé ky XXI, & nudc ta bién phap
xir Iy nén thuong duoc chon 1a bic thim hay giéng
cat két hop gia tai trudc hodc bom hat chan khong,
cot dat xi mang dé gia cudng hay coc bé tong cdt thép
véi cong trinh c6 tai trong lon. Viée st dung coc vat
liéu 101 (VLR) da diroc nghién cvu, thir nghiém va
dap dung nhiéu noi trén thé giGi tie lau nhung dp dung
trong thue té nuée ta chua nhiéu. Do d6 viéc nghién
cleu 1ing dung coc VLR la mét viéc lam can thiét givip
bé sung, hoan chinh cac phirong phdp (PP) xir Iy nén
tiy theo diéu kién dia chat ctia timg khu vuc.
2. N¢i dung nghién ctru
2.1 Téng quan vé cong nghé xir Iy nén bang coc
vt liéu roi

Cong nghé coc VLR ¢6 thé dp dung dwoc cho

hau hét moi logi dat trong dé ding liec dam rung d@é

dam chat tru lam bdng VLR. C6 nhiéu loai ky thuat
thi cong khac nhau, trong d6 bao gdm PP uét (vat
liéu dugc nap tur dinh), PP kho (vat liéu dugc nap tr
day thong qua dng vach), PP kho dudi nudc. Trong
nhitng PP trén, nguyén tic thi cong co ban 1a giéng
nhau. Pau tién, ddm rung tao 10 tai vi tri can gia cd,
da dugc cho xubng day ciia 16 nay. Nho rung dong
ctia may dam ma timg doan ngin cia coc VLR duroc

dam chat, c6 dwong kinh 16n hon dwong kinh tao 16

ban dau. Qud trinh nay lap di ldp lai dén khi toan bé
tru VLR dwoc thi cong xong.
2.2. Ly thuyét tinh todn coc vit liéu roi
2.2.1. Twong quan co ban
Dién tich dit bao quanh mdi tru VLR rét gan voi

dién tich hinh trong twong dwong. Pdi vdi cac tru
VLR b tri theo hinh tam giac d&u, hinh tron twong
duong c¢6 dudng kinh hiru hi¢u bang D =1,05.5, theo
hinh vuong D =1,13.S (S 1a khoang cach gilia cac
tim try). Tru dat tao ra ciia dit hon hop co dudng kinh
D, bao gom dat chiu anh huéng xung quanh va mot
tru VLR, dugc hiéu nhu 1 try don vi. [1]

AFAJAFA) (D)

Trong do: A_ - dién tich tiét dién ngang ctia mot
tru VLR ; A - dlen tich tiét dién ngang cuia dat sét
bao quanh m(_)t try vat liéu roi.

Céc coc vat liéu roi bd tri theo hinh tam giac déu
duoc tinh nhu sau:

A =0,907.(D/S)? 2)

Doi vai dat dinh yéu va dét rat yéu, kha nang chiu
tai cua nhom coc dugce tinh theo kha nang chiu tai
cta tru don nim trong nhom nhan voi s6 tru. Kha
nang chiu tai tdi han cia try don trong truong hop
nay dugc biéu dién nhu sau:

c*=cN_ (3)

2.2.2. Phwong phép phan tir hitu han trong danh gid
kha ndng bién dang ciia nén dat dwoc xir Iy bang coc
VLR.

D6 lin 6 két ban dau tai thoi diém t cia lop dat
dinh dwoc gia cuong bang cdc coc VLR la:

SH=US, 4 voi U=1-(- U - Uv)

Trong d6: U - Muc dd co két trung binh cta dat
dinh thoat nudc theo phuong dimg va phzmng ngang
huéng vao tdm tru VLR ; U muc do cb két chi
theo phuong dung ; U, - - muc do b két theo phuorng
ngang ; S (t) - d6 lun co két ban dau tai thoi diém t; S.
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- d6 Iun ¢6 két ban dau t6i han cia dat gia cuong. [1]
Nim 1948, Barron di phat trién 1y thuyet cb két

mdot chidu cua Terzaghi (1925) cho cac giéng tiéu

nude thang ding dé phén tich hiéu qua lam viéc cia

cac coc VLR. Dbi v6i dong chay chi hudng vao tim

giéng tiéu nudc thang dimg 10i giai ctia Barron [3]
U, —l—exp[8T/F] (5)

2.2.3. On dinh mdi doc clia nén gia c6

PP sitc chdng cit trung binh duoc st dung rong
rdi trong phéan tich 6n dinh cia coc VLR. Nén dt
¢6 cac thudc tinh vat liéu trung binh trong s6 dugc
sir dung trong phan tich 6n dinh. Trong phan tir don
vi, coc chi c6 goc ma sat va dat & trang thai khong
thoat nuGe nhung c6 luc dinh ¢ va goc ma sat @ . Ung
sudt c¢6 hiéu trong coc va g suat tong trong dit nén
xung quanh duoc tinh theo cong thuc:

=V-21t0. U0, =Y..2t0.u.  (6)

Trong do: vy, - trong hrong riéng day ndi cta vat
liéu coc ; Y, - trong luong riéng bio hoa cta dit nén ;
o - ung suat do trong lwong khéi dap

Stc chdng cit cia coc va dit nén xung quanh
tinh theo cong thic
T, = V. (cosP)®.tgps ; T = V5. (cosB)?.tge, (7)

Trong d6: B - goc ngiéng cua mit phing cét so
v6i phuong ngang. Stc chéng cit trung binh theo
trong s6 la: 1= (1-a)t, +a.t (8) Trong luong trung
binh theo trong s6 trong khdi dat hdn hop: Vave = Yoo
tv.a,09)

Trong PP nay, strc chong cit va trong luong trung
binh theo trong s6 duge tinh cho mdi hang coc va
dung dé tinh toan nhu binh thuong. Bo qua luyc dinh
trong coc VLR va sy tap trung tmg sudt, thong sd sirc
chéng cit dé dung trong PP nay co thé duoc tinh theo
cong thuc:

Cp = C-8 (10)

8¢, = (V- a5 t8Q, .+ V- .- 180) /7, (1n)

Voi vy, oy du’o’c cho theo phu‘ofng trinh (13) su
dung trong luorng riéng ddy ndi cho Y, va trong lugng
riéng bdo hoa choy . [2]

2.3. Vidu ap dung

Pé xdy dung mét bé tron trén nén dat yéu rong
20m? gdbm 3 16p dét c6 chi s6 co 1y nhu trong bang 2.
Céc 16p dat c6 chidu day lan luot 1 6m ; 2,5m ; 4,5m.
Puong kinh cua coc dd la Im, dwoc cam xudng tang
ddt cimg phia du6i 16p dit 3. Cac coc duoc bd tri
theo mang ludi tam gidc déu, khoang cach giita 2
coc la 2,0m.

Tinh chét cua cac loai dét
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Tham s6 Ky |Ponvi|Lop1: |Lép2: |Lép

hiéu Sét trén | Bun sét |3: Sét
dudi

Trong luwong|y, |KN/m’|15 11 17

kho

Trong luong|y KN/m? |18 15 19

am

Thim ngang k.~ |m/ng.d|0,5.10*0,7.10° |0,2.10"*

Thim dtng |k, |m/ng.d|0,25.100,35.10|0,1.10*

4 3

Mé dun danE, |KN/m?|3700 |500  |10.000

hoi

Hé s6 Poisson|v 033 035 033

Luc dinh c KN/m? |27 10 30

Goc ma satjo |Do 20 15 24

trong

Chi s6 nén|C, 0,15 04 0,09

Iun

H¢ s6 rongle, 129 20 116

ban dau

He sé ¢b két|C, |m%  |0,018 |0,035 0,015

theo phuong ng.d

ngang

He s6 ¢b két|C, |m%  ]0,009 |0,018 |0,0075

theo phuong ng.d

dung

Hé sb ¢ két|C, 0,0035 0,008 10,0025

thtr cap

Chisédéo | 25 40 25

Pé bén cat|C* KN/m? 10 12 10

khong  thoat

nuwoc

2.3.1. Tai trong cho phép cua khoi ddt dap.

Ty sb dién tich thay thé: a;=0,907(D/S)* =
(1/2)*=0,226

A =n.D¥4=3,14. 1%/4 = 0,785m’

Kha nang chiu tai t(n han téng quat cua coc dd
dwoc xac dinh v6i hé sb kha nang chiu tai N_ trong
khoang tur 18+22.

=c.N,_ =22 .27 = 594KN/m’ ;

594.0,785 = 466,29KN

Do pha hoai phinh ngang sau, tmg suat ngang t&i
han, tai d6 tru da co thé phat sinh nam ¢ do sau trong
lop dét tha 2. Ung suat ngang tdi han, tai do tru da
¢6 thé phat sinh phinh ngang duoc tinh gan ding la:

6,=9.C*=9.10= 90KN/m2

Do tang dat yeu nam sdu hon 3 lan duong kinh
cocC SO vO1 mat dat, ung suét toi han ma tru da phai
mang la:

6, =0, (1 +sing,) /(1 - sinp )

0,907.

Pth = csth'As =

= 454,05 KN/m?
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So sdnh hai tri 56 ta thdy:
= 454,05 KN/m?

Ung sut t6i han toi da ma ddt sét xung quanh tru
da: o’ =5.27 = 135KN/m’.

Tuy nhién, tong tai trong tac dung 1én try don vi
cling khong dugc vuot qua kha nang chiu tai cta 16p
sét. Ty sO gilra ung suat ¢6 hiéu trong coc va ung
suit tong trong dat nén xung quanh duoc tinh theo

c*=594KN/m*> o

cong thtrc

m=c/c.=594/135=4,4

Tur cong thuc (6) ta tim ra duwoc pug = 2,97 va p =
0,67

= 0. =0,67.594/2,97 = 134KN/m’

Do 6 =134 KN/m* < 5¢=135 KN/m* nén ¢ =134
KN/m? s& 1a g suat toi han ma dat sét co the mang
duoc.

Tai trong toi han co thé tac dung 1én dién tich try
don vi nam trong dién tich khoi dat dép s& la:

P, = o*A +c A = 594.0,785 + 135.(20 -
0,785)=3060(KN)

2.3.2. D6 lin ¢6 két ban dau cua nén trude va sau khi
gia cueong bang tru da.

* Nén dit yéu chua gia cuong.

PP cdn bang ciia Aboshi va cong s (1979) ¢6 siv

dung cdc tham s6 m vap.

m, = 'va.h /Z,h =0,000557K.Pa"!

Tri sO rng suat do tai trong ngoai gay ra: ¢ = P/
A= 1455,5/10 =145,55KN/m?.

= S, =Xm_ p_.c.H=0,000557 . 1.
I,1lm=111cm.

* Nén sét yéu sau khi gia cudong bang coc dd

Tuong ty nhu trén, st dung hai tham sd m vd
trong phuong trinh cua Aboshi va cong su (1979), sé
nhan duoc:

S.=0.000557. 0,67. 153 . 13 = 0,74(m) = 74cm
2.3. 3 Xac dinh téc @ lin trong khodng thoi gian
t=200 ngay dém

S(H=U.S, voiU=1-(1-U)1-U)

Mirc do ¢ k&t chi xét theo phuong ngang

D, ,=1,05.8=1,05.2,0=2,Im

Xac dinh hé s6 c¢b két trung binh theo phuong
ngang:

Hé s6 thoi gian theo phuong ngang: T, =
0,02.200/2,12=0,91

Xac dinh hé s6 c¢b két trung binh theo phuong
dimg: C =0 0089(m2/ng d)

pé tlnh dén Vung bén, gia thiét duong kinh giam
thiéu dugc iy bang 1/5 duong kinh try da da thi
cong. Khoang cach giita tim céac tru da bé tri theo

153 .13 =
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so dd tam giac déu. S=2,5m thi hé s6 Barron gang la:

n=D/D=5.2,1/1=10,5

Mtc do ¢b két theo phuong ngang U, = 1-exp[-8.
0,91/1,84] = 1

Mirc d6 ¢6 két theo phuong dimg T = 0,0089.200/
(13/2)* =0, 042

Céc tri sb U, bién thién theo T, duoc cho trong
bang dwoi day:

T, 0,031 0,071 0,126

U (%) 20 30 40

Mirc d6 c6 két trung binh, U,, v6i T, = 0,042 durgc
xac dinh nhu sau

U, =20+10(0,042-0,031)/ 0,04 = 0,23

Cu01 cung, tong muc do cd két trung binh xét cho
dong chay ngang va dung dugc xac dinh: U=1-(1
-U).(1-U)=1-(1-092)(1-0,23)=0,938

Téc do lun ¢ két sau 200 ngay dém:S (5200
ng.d) =74.0,938 = 69,4(cm)
3. Két luan

Coc VLR la mdt trong nhiing bi¢n phap gia
cuong nén dat van nang nhat. C6 thé thi cong chung
nhdm gia cudng nhiéu loai nén dit khac nhau. Két
qua 1a d6 bén va kha niang chiu tai ciia dat hdn hop
dugc ting 1én, dong thoi tinh nén lun giam xudng.
Péng luu y 14 1an hau nhu chi xay ra trong giai doan
chit tai va con lai rit nho ¢ giai doan sau thi cong.
Trong vi du tinh toan d¢ lin ¢ két ban dau trude va
sau khi gia c¢b bang tru d4 chénh nhau 1a 37cm. Mt
khac n6 con giam duoc g suét phat sinh trong coc
VLR. Bai bao tuy chua so sanh dugc gia thanh gitra
coc VLR véi cac coc xi mang dat, coc cat, bic thim

.. thuong ding trong gia c¢b nén dit yéu. Nhung da

néu ra duoc cach tinh toan tai trong toi han co thé tac
dung Ién dién tich try don vi nam trong dién tich khéi
dét dap va do ltn trude va sau khi gia ¢ bang coc
VLR. Vi vay coc VLR la PP dang dé xem xét danh
gi4 va nghién ciru trong qua trinh thiét ké va 1ap du
an dau tu.
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