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Gia c6 nén cong trinh hién hiu
bang gidi phap coc 6ng thép phut vita
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TOM TAT: Viéc gia c6 d4t, tram k& hé cda d4t nén
bang coc éng thép phut vita nhdm muc dich dua
vat liéu cé tinh két dinh t mat dat xuéng vung dia
tAng can gia cb, tU dé tao lien két chit hon gita
cac hat dat, gidm hé sé thdm, gidm dé réng, gidm
d6 dm cla d&t clng nhu trdm kin cac k& hé néu
cé clia dat nén. Viéc gia cb con cai thién hé sé luc
dinh két ciing nhu géc ma sat trong cla dat va cai
thién suc chiu tai tiéu chudn cla dat nén can gia
cé. Dic biét, sau khi gia cd sé& cai thién tinh tham
cla nudc trong dat nén, do qua trinh vra héa cula
vta xi mang - cat va phu gia sé& hdp thu ctng nhu
dédy nudc ra khoi dat nén can gia cé. Nén d4at sau
khi duoc gia ¢ bang coc éng thép phut vira sé cé
d6 chat 16t hon, cé stc chiu 1ai 1dn hon nhiéu 1an so
véi stc chiu ai cla dat nén ban dau.

TU KHOA: Ong thép phut viza, gia cé nén.

ABSTRACT: Reinforcing the soil and filling the gaps
of the ground with grouted steel pipe piles (GSPP)
aims to bring adhesive materials from the ground
to the stratum that needs to be reinforced. Thereby
creating a tighter bond between soil particles,
reducing the permeability coefficient, reducing
porosity, reducing soil moisture as well as sealing
any gaps in the ground if any. Reinforcement also
improves the coefficient of cohesion as well as the
internal friction angle of the soil and improves the
standard bearing capacity of the ground that needs
to be reinforced. In partficular, after reinforcement,
the permeability of water in the ground will be
improved, due to the grouting process of cement
mortar - sand and additives will absorb and push
water out of the ground that needs to be reinforced.
The ground after being reinforced with grouted
steel pipe piles will have better compactness, with a
load-bearing capacity many times greater than the
load-bearing capacity of the original ground.

KEYWORDS: Reinforcing the soil, GSPP.

1. DAT VAN BE
Viéc gia ¢6 nén cho mot cong trinh chua xay dung
(nén dat tréng) thi vo cung don gian doi véi khoa hoc va

ky thuat xay dung hién nay va c6 thé thuc hién bang nhiéu
bién phap hitu hiéu khac nhau. Tuy nhién, dé gia cd nén
cho mot cdng trinh nha &, nha xudng hién hitu nham phuc
vu cho mét céng nang méi, ma sau khi cai tao, nén dat cé
nhu cau suc chiu tai cao han, thi dé la mot van dé can phai
nghién ctu va tinh toan ky luéng.

- Bai todn dugc ddt ra: Mot nha xudng, nhu nha may
Coca Cola Thi Buic c6 nhu cau thay déi cdng nang tu lam
kho chua pallet va nguyén liéu (stc chiu tai 2,5 tdn/m?)
thanh kho chia thanh phdm (stic chiu tai tir 10 - 12 tan/
m?). Bén trong nha xuéng chia thanh nhiéu khu vuc, bao
g6m cac khu vuc dat may van dang hoat dong va cac khu
vuc xép thanh pham (chai/lon Coca). Viéc cdi tao khéng
dugc d& mai nha cing nhu van phai duy tri hoat déng céac
khu vuyc dat may.

- Pé xudt phuong phdp gidi quyét: Phuong phap coc
8ng thép phut vita dugc dé xuat dé thuc hién bai toan
da dat ra & trén. Trong phuong phap nay, may moc thiét
bi nhé gon, don gian va c6 thé linh hoat thi cong tai cac
phan ving da xac dinh trén mat bang céng trinh hién htu.
Phuong phép nay dua trén ly thuyét clia cong nghé cong
nghé tron sau va phuong phdp bom vira ap lyc cao (Jet
Grouting) trong gia c6 dat nén. Vra xi mang cat hay hén
hop chat két dinh dugc bom vao long dat, tron véi dat dé
tao thanh mot cau triic méi ctia dat, cd stc chiju tai 16n hon
va nén dat chiu dugc tai trong Ién hon sau khi dugc gia cé.
Bom vira xi mang hodc hoa chat dudi ap suat cao vao trong
dat dé tao thanh cac cot vira, gilp cai thién tinh chat co
hoc clia nén dat yéu.

2. NGUYEN LY HINH THANH HON HOP PAT - VUA
XI MANG

Co ché 8n dinh bang xi mang dugc hinh thanh bao
g6ém 4 budc: hydrat hoa chat két dinh, ion phan tng trao
déi, hinh thanh san pham hydrat héa xi mang va hinh
thanh san phdm phan Ung pozzolanic.

On dinh voi dua trén co s& tuong tu phan Ung hoa
hoc nhung khéng c6 su hinh thanh cac sdn pham hydrat
hda xi mang.

Phuong phap déng voi séng thudng dugc ap dung
cho dat yéu c6 dé cao ham lugng nudc, du ki€n qua trinh
hydrat hoa va hdp thu cta déng véi séng dugc bom vao
long dat dé gidam ham lugng nudc ¢ chia trong long dat.
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Phan ting trao déi ion lam thay d6i tinh chat vat ly ctia
dat ban dau va dan dén do déo ctia dat giam. Cac hiéu ting
dugc strdung trong cai thién 1&p nén hodc vat liéu nén phu
bang moét lugng nho véi hodc xi mang dé xay dung dudng,
noci ma su thay d8i d6 dic cia dat tao nén doé nén dé dang
va hiéu qua hon.

Su hinh thanh sdn phdm thiy héa xi mang va san
pham phan Ung pozzolanic cung cap su gia tdng cudng
d6 cho hdn hop chat két dinh dat. Phuong phép trén sau
la cht yéu dua vao cac phén (ing ké trén dé tang cudng d6
6n dinh cla dat.

3. PHUONG PHAP TIEN HANH

- Ong thép day 2 mm dudng kinh @49 véi chiéu dai
theo thiét ké. Ong thép duac duc 16 @12 xung quanh va
suét chiéu dai than éng.

- Mdy bom vita chuyén dung c6 ap luc bom dat tur 0,5
- 3,0 kG/cm?.

-Trong diéu kién céng trudng, vira dugc tron theo cap
phéi nhu sau:

Thé tich hodc khéi lugng céac vat liéu dung cho 1 mé trén (1 bao XM)

Xi mang Catsach | Nuécsach Phugia | Thé tich vita/
(kg/lit) (m?) (Iit) Sika R4 1 bao XM
(lit) (Iit)
1 bao 0,05 B
(50 kg/16 Iit) | Bthung 171y | 3>073%0 | 03 ~85-90

- Toan bd cac vi tri phut vita thuc hién theo so do
(dugc thiét ké trudc). Viéc dinh vi nay dugc thuc hién can
cU trén cg s vi tri can gia c6 bang via xi mang, khoang
céach gilra cac coc vita can xac dinh tuong déi dé dat duoc
hiéu qua cao khi v{ia lan téa ra xung quanh vi tri phut vira.
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Hinh 3.1: So dé dinh vi coc phut vita
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Hinh 3.3: M3t cdt ngang cda
coc phut vifa

Hinh 3.2: M3t ding cda coc
phut vita

4. MO HINH TINH TOAN

4.1.Théng sé dia chat

Phan gia c6 nam hoan toan trong I6p dat s6 1, cé cac
dac diém nhu sau:

- Sét pha - sét, mau xam trang - xam xanh - xam vang
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- nau dé trang thai déo mém.

-Théng s6 stic chong cétc =S la thong s6 stic chong
cat khong thoat nudc lay tir thi nghiém cét truc tiép.

-Théng s6 d6 cling E, = 300 -+ 900S .

4.2. Thi nghiém nén mau rat 16i

Thuc hién thi nghiém nén mau khoan rat 16i hién

truong, nham muc dich xac dinh gia tri g, thuc té dé lam
théng sé dau vao cho moé hinh Plaxis.
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Hinh 4.1: Thi nghiém nén m&u khoan rut 16i
- Dé thién vé an toan, cudng do chiu nén mau chon q,
=1.100 kN/m?2.
- Stc khang cat khong thoat nuéc S = 550 kN/m?.
- M6-dun clia coc sau gia cudng dao déng xung

quanh ESO*GS’PP= 300q, theo Navin and Filz.
4.3. Két qua mé hinh khéng gia c6
1

Hinh 4.4: Chuyén vi U,= 0,089 m



Hinh 4.5: Biéu dé quan hé gitta M,,, , va dé ln tai vi tri tém san bé tong

Quit = MstageXQ(kN/mz)

TU biéu d6 MStage

Guie = 0,116x600 = 69,6 (%) =6,96 (%)
Trong d6: M- Hé s6 trich tr mé hinh Plaxis va q la
stage
tai trong gia dinh nhap vao trong Plaxis (& day dang chon
q =600 kN/m?).
BIEU DO QUAN HE AP LY'C NEN-DQ LUN (P-S)

8.00

DO LUN/SENTTLEMENT (MM)

AP LUC NENAPPLIED LOAD,P (T/M2)
Hinh 4.6: Biéu dé quan hé giira 3p luc nén va dé Itn tai vi tri tam
san bé téng
Két qua:
—q,, =6,96T/m?va dé lun t6i da -88,6 (mm);
— P,=q,/2=348T/m
4.4. Két qua mé hinh gia c6 GSPP

Hinh 4.7: Gia t3i ban nén hién truéng (GSPP)

Hinh 4.8: Chuyén vi U = 0,023 m (GSPP)
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Hinh 4.10: Biéu d6 quan hé gida M, va dé lin
tai vi tri tdm san bé téng (GSPP)

qQuit = Mstagexq(kN/mz)

Tubiéudo M,
ge
kN T
Guie = 0,519x600 = 311,4 (W) =314 (F)
Trong dé: M____ - Hé s6 trich tir mé hinh Plaxis va q la
ge

tai trong gia dinh nhap vao trong Plaxis (¢ day dang chon
q =600 kN/m2).

BIEU DO QUAN HE AP LU'C NEN-DO LUN (P-S)
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Hinh 4.11: Biéu dé quan hé giita ap luc nén va dé Iin tai vi tri tam
san bé téng (GSPP)
Két qua:
—q, = 31,14 T/m?;
— dé lun t6i da-23,1 (mm);
—P,=q,/2=1557 T/m>.
4.5. K&t qua mé hinh gia cé GSPP
Mo6-dun bién dang dat E, dugc tinh toan cho doan
tuyén tinh clia biéu d6 S = f(P), theo cong thuc:

AP
E=(l—lll2>i)dA—S

Trong do:

- Hé s6 Poisson, dugc lay bang 0,27 cho dat hon I6n; 0,30
cho dat cat va cat pha; 0,35 cho dat sét pha va 0,42 cho dat sét;

w - Hé s6 khéng tha nguyén, lay w = 0,79;
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d - Budng kinh tdm nén tron hodc canh clia tdm nén
vudng, cm;

AP -S6 gia ap luc 1én tdm nén, bang P2 - P1, Mpa;

AS -S6 gia do 1in clia tdm nén, cm, tuong Uing védi ap luc AP.

BIEU DO QUANHE APLUC NEN-DQLUN (P-S)/LOADING - SETTLEMENT RELATIONAL CHART (-S)
TESTINOL
A XUONG COCA COLA
U'C- TP. HO CHI MINH

Ap lycnén/ Applied load, P (kGlem)

Hinh 4.12: Biéu dé quan hé giita ap luc nén va dé Iin cda ban nén
hién truong (GSPP)
Két qua:
— q,, = 30T/m?va do lun t6i da -5,18 (mm);
—P,=q,/2=15T/m>

5. KET QUA NGHIEN CUU

M6 hinh tinh toan trén Plaxis cho két qua tinh toan
trén 2 phuong an cé va khéng 6 gia cd bang GSPP, cu thé
nhu sau:

- V6i mé hinh nén khong gia c6 GSPP cho két qua q,
=6,96 T/m? va d6 lun t6i da la -88,6 (mm), tuong duong P,
=q,,/2=348T/m’

- V&i m6 hinh nén c6 gia c6 GSPP cho két qua g, =
31,14 T/m? va d6 l4n t6i da -23,1 (mm), tuong duong P, =
q,./2=1557 T/m2,

- Két qua thi nghiém ban nén tai hién trusng, dugc
thuc hién trén vi tri c6 gia c6 coc cho két qua q,, =30 T/
m? va d6 lun t6i da -5,18 (mm), tuong duong P, =q, /2 =
15T/m2

5.1.Kétluan

- Gidi phép gia c6 nén cong trinh hién hiru bang GSPP
that su hitu hiéu khi cai tao nén dat tang 1én dén 4,5 lan
50 vGi trudce khi gia ¢6 véi mat dé GSPP 1a 40% (D600@750
mm) va dé sau gia c6 la 6,0 m.

- DGi vai cong trinh dugc ap dung dé thuc hién bai
toan trong nghién ctu da dap Gng dugc nhu cau khi
muén tang suc chiju tai tir 2,5 T/m?lén 10 - 12 T/m? Két qua
nghién ctiu cho thay, tinh toan dua trén ly thuyét (mé hinh
Plaxis) da dat dugc 15,57 T/m? va theo thi nghiém ban nén
hién trudng da dat 15 T/m2 Sai khac gitta mo hinh ly thuyét
va thi nghiém hién trudng la khéng dang ké, vi vay két qua
tinh toan cia nghién ctu la dang tin cay.

- Thiét bi thi cong GSPP gém may ha coc, may bom
v(ta gon nhe, it gay chan déng lam anh huéng dén cac khu
vuc dang lam viéc clia cong trinh hién hitu cling nhu cac
cong trinh lan can.

- Giai phap khoéng chi phu hgp véi gia c¢6 nén cho
coéng trinh hién hitu, ma con cé thé thuc hién cho cac loai
coéng trinh khac nhau khi c6 nhu cau gia tang stc chiu tai
cla nén dat & gia tri tueng duong.
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5.2.Kién nghi

Day la nghién ctu dau tién déi véi phuong phap gia
c6 nén dat bang GSPP, véi cac s6 liéu dugc cung cédp trong
dé tai. Vi vay, can thuc hién thém cac nghién ctu déi véi
ting loai dia chat va chiéu sau gia c6 khac nhau dé cé
nhing két luan thuc t&€ hon.

Pé ap dung hiéu quéd phuong phap gia c6 nén dat
bang GSPP, can luu y dén nhiing van dé sau day:

- B6i v6i mébi cong trinh khac nhau, can cé khao sét
dia chat va cac diéu kién cu thé va riéng biét;

- Nén thuc hién bai toan t6i uu hoa chi phi bang cach
phan tich tiing ham lugng vita ké thém dén viéc tang suc
khéng cat va mo-dun ctia dat trong giai phap GSPP;

- D€ cong nghé thi cdng GSPP trong gia cd nén dugc
(ng dung rong rai va cé hiéu qua can xay dung hé théng
tiéu chuan co s& cho phuong phép nay tur quy trinh thiét
ké, thi cong dén nghiém thu.

L&i cdm on: Nghién ctu nay dugc tai trg bdi Truong
Dai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh trong Dé
tai ma s6 CT.2024.04.
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