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This paper is aimed to address an actual case study on the use of
micropile technology for improving the bearing capacity of an old
building. The numerical simulation results show that the load-carrying
capacity of square footing utilizing micropiles is notably increased. The
improvement of the bearing capacity of the foundations depends on the
strengthening methods, such as inclination angle (), length (L), and
distance of micropile from the edge of footings (S). Specifically, with the
same length value of pile used, the bearing capacity reaches the largest
magnitude at the S/B ratios of (0.5+0.75). The use of inclined piles yields
a larger magnitude of bearing capacity than the vertical ones, these
obtained results are contributed to the contribution of the “confining
effects” of soil mass underneaths the footing as subjected to vertical
loads. Additionally, if the soil mass below the footing has a high bearing
capacity (firm to stiff clayey soils, medium to dense sandy soils...) , the
design value of L/B ratio in the strengthening method should be in range
of (2.0+3.0), chosing beyond that optimal range is uneconomical since
the improvement of bearing capacity is insignificant. In other words, the
relationship between stress bulb in soil under the footing and the length
of micropile should be taken into consideration to achieve a higher
economic efficiency of the strengthening method.

Copyright © 2022 Hanoi University of Mining and Geology. All rights reserved.

*Corresponding author

E - mail: buivanduc@humg.edu.vn
DOI: 10.46326/JMES.2022.63(5).10



Tap chi Khoa hoc K§ thuit M¢é - Bia chat Tap 63, Ky 4 (2022) 106 - 117 107

Tap chi Khoa hoc Ky thuat Mé - Dia chat

Trang dién tir: http://tapchihumg.edu.vn

Nghién ctru danh gia sw cai thién sirc chiu tai cia méng néng st
dung coc dwong kinh nhé

Bui Vin Dtrc 1, Nguyén Van Manh 1, Nguyén DPiang Trong 1, Vii Nho Trudng 2

I Trwong Pai hoc M6 - Dia chdt, Ha Noi, Viét Nam
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THONG TIN BAI BAO TOM TAT
gﬁgrfggih.w/S/ZOZZ Bai bdo trinh bay mot tl:u'd'ng hop nghién clttu cu thé’gi*ng dung céng nghé
y coc dLro'ng kinh nhé dé cdi thién strc chiu tdi ctia nén dwdi méng nong
Stra xong 29/8/2022 cta cong trinh cd. Két qud nghién civu tinh todn cho thdy stkc chiu tdi clia
Chap nhan déng 01/10/2022 nén dwdi méng néng cdi thién ddang ké sau khi dwoc gia cudng bang coc
Tir khéa: dwo'ng kinh nhd (i mlcroplle) Trong do, _illeu qua_ cadi thlen strc ch_lu tdi ctia
Coc dwdmgkinh nhé nén phu thudc vao phwong phdp thiét ké gia cwong, bao gom goc
Gia crdng nén méné, nghiéng (a, chidu dai [L) khoang cdch ctia coc mlcroplle dén mep mong
Phin tir héru han (S). Cu thé, véi ciing mét chiéu dai coc thi stkc chju tdi ctia nén st dung

coc mlcroplle dat gla tri Ion nhdt khi ty s6 S/B nam trong khodng
(0,5+0,75); viéc bé tri coc xién cdi thién sirc chiu tdi ciia nén tét hon coc
thdng ditng nhor vao hiéu ttng nén chdt cua dét dudi day mong Bén canh
do, khi dia tang ngay duwéi ddy mong gom cdc Io'p ddt c6 siec chiu tdi
twong doi tot [set trang thdi nita citng dén cting, cdt chdt vira dén
chdt,...) thi ty so L/B nén nam trong khoang (2,0+3,0), vrgrt qua gia tri
nay thi mitc do cai thién strc chiu tdi ctia nén khong dang ké N6i mot
cdch khdc, viéc thiét ké chiéu dai coc trong phwong dn gia cwdng nén chi
¥ dén méi twong quan giira chiéu dai coc va vung dnh hwdng (trng sudt)
do tdi trong tdc dung dwdéi ddy méng dé dam bdo hiéu qud vé mat kinh
té ctia phwong dn gia cwong.

Strc mang tai ciia nén.

© 2022 Trwong Pai hoc M6 - Dia chit. T4t ca cac quyén dwoc bao dam.

day moéng hay ap luc duwédi ddy mong cé y nghia

1. Mo dau quyét dinh chinh dén phwong an thiét ké ca vé quy

U'ng xt¥ clia nén dit dwdi méng cac cong trinh
doéng vai tro quan trong va cé anh hwdng tryec tiép
dén d6 bén va tudi tho cta cac cong trinh xay
dwng; trong dé kha ning mang tai ciia nén dudi

“Tdc gid lién hé
E - mail: buivanduc@humg.edu.vn
DOI: 10.46326/JMES.2022.63(5).10

mo, gidi phap kién truc va két ciu cong trinh
(Terzaghi va nnk., 1996; Van Baars, 2018), dac
biét ddi vi cac cong trinh cii da dwa vao st dung
trong khoang thoi gian dai nhit dinh cin tién hanh
cai tao, nng cap. Mot s6 két qua nghién ciru gan
day cho thay, nhu ciu cai tao va nang cip cac cong
trinh cii c6 gia tri (lich stt, van hoa) ngay cang cao;
phan 1ém cac cdng trinh sau khi dugc cai tao, ning
cip thwong c6 quy mé 16n hon, tai trong cong
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trinh truyén xuéng méng va nén vi thé ciing tang
cao hon; két cdu mong va sirc chiu tai cia nén
thwong khong con dam bao (Jaiswal vannk., 2021;
Polishchuk va nnk., 2021). Cho dén nay, da c6 kha
nhiéu cac gidi phap dwoc nghién ctru str dung dé
cai thién strc chiu tai cia nén dwdi méng nong,
nhw: phwong phap phut viva xi mang (Polishchuk
va nnk,, 2021), phwong phap st dung lwéi dia ki
thuat (Abu-Farsakh va nnk., 2008; Jaiswal va nnk.,
2021; Kolay va nnk., 2013), phwong phap twong
thép ban mdng (steel skirts) xung quanh moéng
nong (Al-Aghbari va Mohamedzein, 2004; Eid,
2013; Hwang va nnk, 2021; Sajjad va Masoud,
2018). Tuy nhién, cac phwong phap gia cwong da
va dang 4p dung ton tai mot s6 han ché lén anh
hwéng dén kha nang ap dung trong linh vy cdi tao
nang cip cong trinh c6 khong gian thi cong han
ché, cu thé: phwong phap phut vira xi mang,
phwong phép twong thép ban méng yéu ciu cao
vé mat bang thi cong do dy chuyén va thiét bi thi
cong kha phirc tap; nhom phwong phap dat cot
(lwdi dia ki thuat) thwong chi ap dung dwoc truedre
khi thi cong méng nong. Trong khi d6, déi véi cac
cong trinh cai tao, nang cip thudng c6 mit bang
thi cong chat hep, nén viéc nghién cru &tng dung
cong nghé cai thién strc chiu tai cia nén moéng
cong trinh cii la cAn thiét, dic biét khi nhu ciu cai
tao va nang cap dang céng trinh nay & cac khu dé
thi ngay cang cao do viéc xay méi thwong céd chi
phi cao, mirc d6 anh hwdéng dén an toan cla céng
trinh 14n cin dang ké.

Cong nghé coc dwong kinh nhé (micropile)
(D <300 mm) dwoc nghién clru va st dung vao
dau nhirng ndm 1950 tai Italy dé bao ton, stra chira
céc cong trinh bi hw hai do chién tranh thé gi¢i lan
thir hai (Bruce va nnk., 1997). Cho dén nay, cong
nghé coc micropile da va dang dwoc ap dung kha
rong ri trén thé gidi, trong dé tip trung chi yéu
vao cac rng dung nhu: 6n dinh twong chan hé dao
sdu, mai déc cong trinh, gia cwong nén tw nhién
cda cong trinh cong nghiép (Juran va nnk., 1999).
bic diém tiéu biéu ctia cong nghé coc micropile so
voi mot s6 cong nghé gia c6 nén va coc truyén
thong gom: thi céng dwgc trong diéu kién mat
bang chat hep; 4p dung dwoc véi hau hét cac dieu
kién dia chit ké ca véi dia tAng gdm cac lop ran
cirng; dac biét, cong nghé thi cong coc dwdong kinh
nhé cho phép khoan tao coc véi cac goc khoan
khic nhau ma cac cong nghé thi cong coc khac gan
nhw chwa thyc hién dugc. Mot s6 nghién ctiru thuc

nghiém cho thdy hiéu qua cai thién tinh chit co ly
clia nén mong khi st dung coc micropile nam &
cac hiéu (rng: xAm nhap gan két va nén chat (Eid,
2013; Pusadkar va Bhatkar, 2013; Sajjad va
Masoud, 2018). Mac du viy, cho dén nay viéc
nghién ctru 4p dung cong nghé nay tai Viét Nam
vao viéc gia cwong nén méng cong trinh cii ¢cé gia
tri kinh té, van hoa, lich st con kha han ché.
Nghién ctru nay trinh bay két qua tinh toan ap
dung céng nghé coc micropile d6 tai chd dé gia
cudong nén mong ctia mot biét thy cii tai Ha Long
(Quang Ninh) dé lam ré hon vé quy trinh cong
nghé, vat liéu sir dung va mot s6 yéu to chinh anh
hwdng dén s cai thién strc chiu tai ciia nén sau khi
gia cwong thong qua cac két qua phin tich str dung
dung phwong phap phén ti hiru han Plaxis 2D.

2. Pac diém cong trinh nghién ciru ap dung va
sw can thiét phai gia co

2.1. Ddc diém céng trinh

Cong trinh nghién cttu 4p dung cong nghé coc
micropile dé gia cwdng nén moéng trwde khi dugc
cai tao 1a mot biét thw cit hon 20 ndm tudi nam
trong khuén vién khach san 5 sao Ha Long,
phuong Bai Chay, thanh phd Ha Long, tinh Quang
Ninh (Hinh 1), dwoc thi cong va dwa vao st dung
ttr cubi nam 2000 v&i quy mé thiét ké gdm 3 ting
vGi téng chiéu cao cong trinh khoang 12,5 m, két
ciu bé tdng cot thép va dwoc dat trén swon doi cd
d6 doc kha cao. Giai phap két cdu méng ctia cong
trinh 1a méng don dit trén nén ty nhién, méng cé
kich thwée dai x rong 1a (2,0 x 1,8) m.

Hinh 1. Céng trinh nghién cttu tai thanh phé Ha
Long, tinh Qudng Ninh.
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2.2. Diéu kién dia ky thudt khu vwc céng trinh
nghién ciru

Két qua khoan khao sat dia chat khu vuc cong
trinh nghién ctru v&i chiéu sdu khoan khao sat tinh
tir mat dat tw nhién khoang gan 30 m, vi tri 16
khoan khao sat cach cong trinh nghién ctru
khodang 2,5 m cho thiy diéu kién dia chat khu vuc
ddt cong trinh gobm cac lép dat sau (tir cao do mat
dat tw nhién khu vuwe dat méng):

L&p 1: da cat két phong hoa, nirt né rat manh,
mau xam vang, d6i chd xen kep sét pha. Chiéu day
phan bé cua l6p da cat két phong héa manh trung
binh khoang 20,5 m.

Lép 2: sét pha, 1an nhiéu dim san, trang thai
ntra cing.

Trong pham vi khoan khéo sat, v&i chiéu sdu
khoan 1é6n nhat khodng 30 m thi khéng xuat hién
muc nwéc ngam.

2.3. Sw cdn thiét phdi gia c6

Sau hon 20 nam dwa vao str dung, mot so két
ciu cuia biét thw xudng cap; dong thoi dé€ déong bo
vGi quy hoach téng thé cta t6 hop khach san xay
dwng méi nén phwong an thiét ké céng nang cii
cta biét thw khéng con phu hop va can duwoc cai
tao, ning cip; dac biét hon la nén dit xung quanh
cua biét thy dwoc yéu ciu dao bdc dé thu hep va
ha thip do cao 2,5 m so v&i cao do hién trang dé
phuc vu thi cong hé théng ha tang trong khuon
vién t6 hop khach san. Chinh nhitng dic diém nay
(hoat dong cai tao ning cip, dao bdc ha thap nén
khu vuc dit méng) nén két ciu méng cli (moéng
nbéng) khong con ddm bao kha ning gitr 6n dinh
cho cong trinh. Két qua phan tich dinh lwong vé ap
lwc dwdi day mong do tai trong cong trinh trudc
va sau khi gia cvong thé hién tai muc 3.4.

3. Thiét ké phwong an gia cwong str dung cong
nghé coc dwong kinh nhé

3.1. Phwong phdp gia cwong

Trén co s& phan tich diéu kién dia chat céng
trinh, ap lwc ddy mdng phat sinh do tai trong cong
trinh sau khi dwgc cai tao/ning cip; dac biét 1a
mat bang cling nhu khong gian cta coéng trinh
nghién ctru thi cong nghé thi cong coc micropile
dé tai chd dwogc lwa chon stt dung véi phwong
phap gia cwong co ban nhw sau:

Buwéc 1: dao béc dat dén ddy méng nong.

Budc 2: 13p diat day truyén thi cong coc
micropile dé tai ch.

Buwérc 3: khoan tao coc micropile.

Buérc 4: 1ap dit cdt thép coc.

Bwéce 5: bom vira coc.

Bwéc 6: hoan thién.

Mit bang thé hién phwong 4n thiét ké gia
cudng mong ndong str dung coc micropile thé hién
tai Hinh 2.

3.2. Vit liéu st dung

Trén co sé hwéng dan thiét ké, thi cong coc
micropile (FHWA, 2005; Juran va nnk.,, 1999) va
diéu kién thuec té tai khu vuc nghién ctru; viéc ap
dung cdng nghé thi cong coc micropile véi vat liéu
dworc st dung theo phwong phap gia cwong bao
gom: c6t thép coc va vira coc.

3.2.1. Cot thép coc

Cot thép chiu lwc ctia coc gom 4 thanh thép c6
gan v&i dudng kinh D18 theo TCVN 1651-2:2008,
dworc gia cong t6 hop tai chd; doc theo cét thép coc
b6 tri cac thanh dinh tAim dé dam bao chiéu day 16p
vira bé tong bao vé tdi thiéu cho thép chiu lyc cia
coc. C4c 8ng bom vira coc dwoc lap dit dong thoi
vGi thép coc, chi tiét ciu tao thép coc va 6ng bom
vira dwoc thé hién tai Hinh 3.

3.2.2. Vira tao coc

Thong s6 vira coc bao gom: cwdrng d6 chiu nén
clia vita, ty 1& thanh phan hén hop ché tao vita,
dwoc thiét ké theo hudng dan trong tiéu chuin
thiét ké va thi cong coc micropile d6 tai chd (FHWA,
2005). Theo do, cwong do vira vira phai dam bao du
16m nhwng déng thoi phai thuén loi cho cong tac
bom vita tao coc (d6 chay), gia tri cwong do vira coc
khi thi cong coc micropile d6 tai chd tdi thiéu 21
MPa, nhung nén nam trong khoang (30+40) MPa,
g véi gia tri cwong d6 nay thi vira coc duwgrc thiét
ké véi ty 18 cap phoi N/X = (0,37+0,5) nhw thé hién
tai Hinh 4 (FHWA, 2005).

Thoéng s6 thiét ké cu thé cta vira coc dugc thé
hién tai Bang 1.

Bdng 1. Cdp phdi vira coc.

Ty lé | Xi mang | Nuéc Phu gia

N/X | PCB40 | (lit) | Sikament |Sika Intraplast
(kg) NN (lit) (kg)

04 | 1200 500 12 6,0
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Ong bom vira

Cbt thép coc

Hinh 3. Cdu tao thép str dung cho coc micropile.
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Hinh 4. Cwong d¢ chiu nénva ty Ié N/X.
(FHWA, 2005).

3.3. Thiét bi va quy trinh cong nghé thi cong
3.3.1. Thiét bi thi céng

Cac thiét bi thi cdng chinh trong cong nghé thi
cong coc micropile d3 tai chd gia cwong nén méng
cong trinh nghién cru dwoc thiét ké bao gébm
(Hinh 5):

May khoan tao coc chuyén dung: dong may
khoan xoay-d4p BMK (c6 kha n3ng lap dit thém
dau dap c6 dwong kinh khac nhau khi khoan tao 16
trong da ran cimg); chiéu sdu khoan tao coc c6 thé
dat 30+40 m; dwong kinh coc thdng thuwong cé gia
tri D < 300 mm.

May tron vira coc cong suat: 5 m3/h.

Mday bom vira cong sudt: 15 m3/h; 4p suat
bom: 7 MPa; kha nang bom cao - xa: 50+500 m.

Hinh 5. Thiét bi thi céng chinh trong cong nghé thi
cbng coc micropile: (a) mdy khoan; (b) mdy bom
vita coc; (c) mdy tron viva.
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3.3.2. Thiét ké quy trinh céng nghé ky thudt thi cong
coc dwong kinh nhé cho cong trinh nghién ctru

Theo cac tiéu chuin thiét ké va thi cong, quy
trinh thi cdng coc micropile phu thudc vao kha
nhiéu cac yéu t6, trong d6 cac yéu to vé diéu kién
dia k¥ thudt cong trinh, khong gian thi cong va ky
thuat bom vira tao coc la nhitng yéu t6 dong vai
tro chinh. Cin ct vao dic diém cua cong trinh
nghién ctru, quy trinh cong nghé thi céng coc
micropile d6 tai chd dwoc thiét ké véi quy trinh
thé hién tai Hinh 6; trong d6, cac thi nghiém bién
dang nho (PIT) va thtr dong bién dang 16n (PDA)
dwoc st dung dé kiém tra khuyét tit va strc chiu
tai chia coc.

3.3.3. Két quda thi cong coc thir nghiém

Do dic diém cda codng trinh c6 mit bang va
khéng gian thi cong han ché, khéng thuén lgi cho
viéc 1ap d3t hé thdng thi nghiém nén tinh xac dinh
strc chiu tai ctia coc trong pham vi toa nha nén chit
lwgng clia coc micropile thi cong theo quy trinh
cong nghé thiét ké tai muc 3.3.2, dwoc danh gia
thong qua cac phwong phap co ban nhw sau:

Bwéc 1: Dinh vi vi tri coc

Il

Bwéc 2: Khoan tao 16 coc

!

Bwérc 3: Vé sinh 16 khoan

1

Bwérc 4: Lap dat cot thép coc

U

Bwéc 5: Bom vira coc

|

Bwéc 6: Hoan thién dau coc

I

Bwéc 7: Thi nghiém kiém tra
(Nén tinh, PIT, hoacPDA)

Hinh 6. Quy trinh ky thudt thi céng coc
micropile.

- Phwong phap quan sat va do dac kich thuéc
dwong kinh coc (than coc) tai hién treong nhu thé
hién tai Hinh 7;

- Cwong dd chiu nén ctia mau vira coc 1dy tai
hién truong.

Két qua dao béc dit doc than coc thi nghiém
sau 28 ngay thi cdng coc cho thiy dwong kinh coc
dat dwoc khoang 220 mm, gia tri nay phu hop véi
gia tri thiét ké; dong thoi viva coc phan bd kha déu
than coc. K&t qua kiém tra tai hién trieong khang
dinh sy phu hgp cia phwong phap bom vita tao
coc cling nhw quy trinh céng nghé thi cong coc
micropile.

\— Céng trinh nghién ctru g 7

dung cong nghé coc
micropile

Kiém tra dwong kinh coc
4 micropile thi cong theo quy
trinh thé hién tai hinh 6

ity
Chitigt & |t y

Hinh 7. Kiém tra dwong kinh tao coc thi cong
theo quy trinh ky thudt thi cong.
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3.4. Nghién ctru tinh todn va ddnh gid mét sé yéu
té6 dnh hwéng dén sirc mang tdi ciia nén gia
cwong bang céng nghé coc dwong kinh nhé
3.4.1. Thiét ké bai todn

DEé danh gia d6 cai thién sirc chiu tai ctia nén
duéi mong ndng sau khi gia cwdng bang cong
nghé coc dwong kinh nhé, phwong phap nghién
ctru mo phong s6 dwoc str dung (phan mém dia ky
thuit xy dwng Plaxis 2D). Két qua cong bd ctia cac
cong trinh nghién cttu trong va ngoai nwéc cho
thiy phwong phap mo phong s6 cho phép danh gia
t6t, cho phép dw bdo twong déi chinh x4c &ng x
cta két cau dia ky thuit, cling nhw cho két qua tinh
toan kha sat véi két qua nghién ciru thuwe nghiém
trong cac bai todn xac dinh strc chiu tai cia nén
thién nhién va nén gia c6 (Brinkgreve va nnk,
2002; Kazi va nnk., 2015; Pusadkar va nnk., 2013;
Dang va nnk,, 2021). Do d4, trong bai bao nay,
phwong phap ly thuyét do Terzaghi (1943) va
phuwong phap nghién ciru moé phéng s6 (phan
mém Plaxis 2D) dwoc str dung dé danh gia sirc
chiu tai ctia nén trwdc va sau khi gia cwong; trong
do6, sw anh hwdng mot sé yéu té chinh cua giai
phdp méng coc nhu: khoang cach tir coc dén moéng
hién hitu (S) hay ty s6 S/B, goc nghiéng cia coc
(o), chiéu dai cta coc (L) hay ty s6 L/B, cling dwgc
xem xét, véi B 1a bé rong moéng hién hiru, B = 2,0
m. Thong s6 xem xét trong cac bai toan nghién ctru
nhu S, L va o dwge thé hién tai Hinh 8 va Bang 2.

3.4.2. M6 hinh s6 va thong sé vt liéu, két cdu

7777 cOT CONG TRINH

7/

MONG CONG TRINH
NANG CAP

;T‘. s —

MAT DAT TU NHIEN

\ /
coc
\ MICROPILE /
G 3 / coc
WICROPILE\, /icRopiLE
Je S

Hinh 8. Cdc théng s6 trong bai todn nghién citu.

Bdng 2. Téng hop cdc bai todn nghién ciru.

Néi dung Bai todn
112 |31|4|5 |6 |7 |Ghichu
S/B 025|105 (0,75|1 |1,25|1,5| - | L=5
(L=5m)
a 0 |5 |10115/20 |25 |30
L/B |05|1 15202530 - | S=
(5=0,25B) 025B

Cén ctr vao bé rong moéng (B = 2,0 m), sw anh
hwdng cia kich thwéc mé hinh dén két qua phan
tich st dung mo6 hinh s6, kich thwéc dwoc xay
dung nhw sau (Schweiger va nnk., 2012):

Bé rong: 30,0 m (=15B); Chiéu cao: 20,0 m
(=10B).

M6 hinh s6 dwoc xdy dung la m6 hinh bai
toan bién dang phang (plane strain), dé ting do
chinh xac cta cac gia tri tinh toan trong mé hinh
s0 thi phan tir tam giac 15 nut dwgc lwa chon cho
tit ca cac bai todn nghién ctru (thé hién tai Hinh 9),
day 1a loai phén t& c6 ciu tao gbm 15 nut va 12
diém trng suit duwgc xay dung dé ap dung cho cac
bai toan: phan tich 6n dinh, phén tich bai toan pha
hoai do tai trong (strc chiu tai) (Brinkgreve va
nnk., 2002). Theo két qua khao sat dia chat, 16p dia
chit dwdi ddy mong la sdn phAm phong héa manh
cta da cat két c6 chiéu day 1ém nén trong md hinh
s0 chi st dung 01 16p dat dwédi ddy méng (Hinh 9).

Trinh tw cac bwéce tinh toan nhw sau:

Budrc 1: (rng suit ban than khoi dat.

Buére 2: thi cong coc micropile.

Budrc 3: gan tai chan cot.

Buwéc 4: tang tai cho dén khi mo hinh bi pha
hoai.

Bwéc 5: phan tich va tinh toan strc chiu tai cia
nén gia c6 dya trén quan hé d6 14n va tai trong.

Théng s6 vt liéu va két cdu dwoc thé hién &
Bang 3 va 4.

Bdng 3. Théng sé két cdu.

Noi dung Phian ttr két cau Ponvi
Coc Moébng
micropile
PO cirng EA 3,8E+5 3,4E+5 kN/m
PO clrng EI 1,5E+3 163 kNm2/m




114 Bui Vdn Pirc va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 63 (5), 106 - 117

Bdng 4. Théng sé vt liéu dat.

Noi dung Gia tri Pon vi
M0 hinh tng x*| Mohr-Coulomb
Chiéu day m 20
y_unsat kN/m3 19,0
y_sat kN/m3 20,0
E kN /m? 4,0E4
C KN/m? 18,0
© Po 20,0
I ., \ 4
I XL 1
i I .
B
I 1
I I
# # f# # # 1

30m

Hinh 9. Diéu kién bién mé hinh va lwdi phdn tich.

3.4.3. Két qua
3.4.3.1 Stkc chiu tai nén tw nhién

Hinh 10 thé hién két qua danh gia strc chiu tai
cta nén (tw nhién) va tai trong két ciu cong trinh
1én nén sau khi cai tao, ning cip; trong do, strc chiu
tai clia nén tw nhién dwoc tinh toan theo phuong
phap ly thuyét kinh dién cta Terzaghi (1943) va
phwong phap mo phéng s6 co gia tri lan lwot la
387 kPa va 395 kPa. Tuy nhién, tai trong cong
trinh sau khi cdi tao va ning cip theo thiét ké
khoang 486 kPa. Do d6, cin thiét phai thuc hién
gidi phap gia cwong dé cai thién sirc chiu tai cia
nén hién hiru.
3.4.3.2 Anh hwéng ctia phwong an coc khi gia c&

Mot trong nhirng yéu cau dat ra doi véi hoat
déng thiét ké phwong an gia ¢ nén st dung cong
nghé coc micropile 1a phai xac dinh dwogc cac
thong s6 nhuw: vi tri bé tri coc trén m3t bing méng,
chiéu dai can thiét cua coc va dic biét la goc
nghiéng clia coc so v&i phwong thing ding. Trong
phan nay, swanh hwdng clia cac yéu to co ban trén
sé dwoc tinh toan va phan tich.

4|0 - 7 T T T e S -
—‘_\\ Yéu ciu
_ (sau khi cai tao)
= I
& 440 - -
| F Men tur nhién
= I :
2400 - -
" [ ]
- L ]
o 360 | I Terzazhi (1943} 4
[ B FEM (Plaxis) |
320
Phurong phéap zdc dinh
Hinh 10. Sit¥c chiu tdi ctia nén tw nhién trwéc khi
gia cuong.
A0
I'E e m """"" ——
& 480 Py \
- | /_/ \
E 460 ? Yéu clu il
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= / % 1
2440} / Y -
= J LY
s / .1 1
=420 | ..f MNén r nhidn ™ ]
& / \
7 400 } Fi

PN, S SR N— 4. o il m——
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Ty so S/B

LFF)
e
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o

|
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Hinh 11. Anh hwéng cla vi tri twong doi giira coc
va mdng ndéng dén stkc chiu tdi ctia nén.

a) Vi tri coc va mong ndng cén gia c6

Hinh 11 thé hién anh hwdng cua vi tri twong
déi gitra vi tri dat coc so v&éi méng cong trinh (ty
s0 S/B) dén su thay ddi strc chiu tai ciia nén dwdi
mong ndng gia cwdong bang coc micropile.

Cu thé, strc chiu tai cia nén tang khi ty s6 S/B
tang tir 0,25 1én 0,75 va dat gia tri cuc dai khi ty s6
S/B nam trong khoang (0,5+0,75), khi coc dit
trong khoang nay thi strc chiu tai cia nén ting
thém 25,6% v&i gia tri dat dwoc khoang 490 kPa,
gia tri strc chiu tai nay 16m hon so véi tai trong thiét
ké cta cong trinh truyén xudng mong (486 kPa).
b) Goc nghiéng clia coc

Uu diém ctia cong nghé thi cong coc micropile
so v&i cong nghé coc truyén théng khac la kha

nang tao coc v&i cac goc nghiéng khac nhau (Bruce
vannk.,, 1997; FHWA, 2005), do d6, viéc danh gia
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anh hwdng cia sy thay déi vé goc cia coc dén hiéu
qua cai thién strc chiu tai 1a can thiét. Két qua tinh
toan strc chiu tai cia nén véi cac goc nghiéng khac
nhau cua coc thé hién tai Hinh 12 (trong dé: goc
nghiéng cta coc thay dai tir 10, 20 va 30 do; chiéu
dai (L) coc va ty s6 S/B khong doi véi gia tri lan
lwot 12 L = 5 m; S/B = 0,25), cho thiy so v&i
phuong 4n st dung coc thang ding thi viéc st
dung coc nghiéng cai thién dang ké sirc chiu tai cia
nén. Khi dwoc gia cwdng véi phwong an coc thang
ding thi strc chiu tai tinh todn ca nén dat duocla
460 kPa. Tuy nhién, khi goc nghiéng cta coc thay
déi tir 10, 20, 30 dd thi strc chiu tai clia nén ting
1én v&i cac gia tri tinh todn lan lwot1a 475, 500 va
543 kPa.

Sw cai thién dang ké sirc chiu tai ctia nén khi
duoc gia cwdong bang coc micropile dic biét véi
cac trwong hop vi tri coc dat gan méng hién hiru
(ty s6 S/B nam trong khoang (0,25+0,75), hoic
coc dwoc khoan xién vao dwédi day moéng
(2=15+309)) lién quan dén hiéu tng “nén chat”
dat dwdi day mong; cu thé, khi chiu tai thi dat nén
dwdi ddy méng c6 xu hwéng chuyén dich thang
ddéng (lan) xudéng dwdi va chuyén vi ngang sang
hai bén. Tuy nhién, do sw ton tai ctia phén tir coc
micropile lam viéc nhw mot “twong ban mong”,
khang lai sy chuyén dich ngang cta phan tir dat
dwédi méng néng, lam khéi dat nén chat hon; do
vy, strc chiu tai ctia nén tang (Eid, 2013; Pusadkar
va Bhatkar, 2013; Sajjad va Masoud, 2018).

¢) Chiéu dai coc

Hinh 13 thé hién két qua tinh toan strc chiu tai
cla nén véi cac chiéu dai coc khac nhau (thong
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Hinh 12. Anh hwéng ctia géc nghiéng ctia coc.

qua ty s6 L/B, v6i B 1a bé rong ciia mong don). S6
liéu tinh toan cho thiy mirc do cai thién strc chiu
tai cia nén tang dang ké khi ty s6 L/B nam trong
khoang (2,0+3,0), vdi ty lé tang strc chiu tai
khoang 35%.

Tuy nhién, khi ty s6 L/B > 2,5 thi mc do cai
thién strc chiu tai gin nhw khong dang ké, cu thé
khi ty 1é L/B tang tir 2,5 1én 3,0 thi strc chiu tai cia
nén trong khoang nay chi tang khoang 2%. Noi
mot cach khac, khi chiéu dai coc ting va coc nam
trong vung anh hwdng dwédi mong nong (Das va
Sivakugan, 2007; Mahmoudabadi va
Ravichandran, 2019) thi strc chiu tai cia nén duoc
cai thién dang ké hon (Hinh 13b).

3.5. Két ludn
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tac dung dudi méng néng cua nen.

7. | === Pham vi coc ¢ huéng

dang ké dén sy cai

thién strc chiu tai.

Poan 1

7= (2-4)B

~——BDoan 2

(b)

Hinh 13. Anh hwéng ctia chiéu dai coc (a), (b)
Viing dnh hwéng dwéi méng néng (Das va
Sivakugan, 2007; Mahmoudabadi va
Ravichandran, 2019).
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Trén co s& két qua nghién cru quy trinh va
dac diém cong nghé thi cdng coc micropile do6 tai
chd cling nhw dic diém chung cta cong trinh cai
tao, ning cap, cé thé khing dinh cong nghé thi
cong coc micropile phu hop va cé tiém nang cao
trong viéc str dung lam két ciu gia cwong nén
mong cong trinh cli; ddc biét véi nhitng cong trinh
c6 khong gian thi cong han ché. Két qua phan tich
tinh toan mot s6 yéu t6 chinh trong gidi phap gia
cwong cho thiy: khoang cach coc, chiéu sau coc,
gbc nghiéng clia coc c6 anh hudng dang ké dén
hiéu qua cai thién sirc chiu tai cia coc nho vao hiéu
rng nén chat ctia khéi dat duwdi mong cong trinh;
cu thé nhw sau:

Hiéu qua cai thién strc chiu tai dat gia tri t6i
wu khi ty s6 S/B nam trong khoang (0,5+0,75).

Strc chiu tai cia nén cai thién roé rét khi ty s6
L/B nam trong khoang (2,0+3,0), tuy nhién khi ty
s0 L/Blén hon 2,5 thi mirc do thay doi sirc chiu tai
cta nén twong déi thap. Do d6, can chd y khi lwa
chon chiéu dai coc phtt hop dé dam bao hiéu qua
kinh t€ khi gia cwong.

Uu diém ctia cong nghé thi cong coc micropile
la c6 thé khoan tao coc v&i nhitng géc nghiéng
nhat dinh va két qua nghién ctru tinh todn cho thiy
strc chiu tai ctia nén khi st dung coc nghiéng 16n
hon so véi phwong &n coc thang dirng.

Trong gi6¢i han ctia bai bdo, nén dat 4p dung
tinh toan, nghién cttu dwoc phan tich dua trén
diéu kién dia chat ciia mot dy an cu thé, trong dé
nén dwdi méng cong trinh nghién ctiru la nén dong
nhat (gom mot 1ép dat) véi 16p dia chat trong khu
vuwc coc micropile 1a sdn phidm cda da cat két
phong héa manh.
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