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NGHIEN CUU ANH HUONG CUA THI CONG KHOAN KiCH NGAM
PIPEJACKING DEN CAC CONG TRINH HIEN HU'U

Vii Minh Ngan"

Zn___xm.. Trong Diing', Nguyén Thanh Nam’

i _ rudmg Pai _Er Mo - Dia chét
: Cuc Kinh F B Xy dung
"Email: vuminhngan(@humg. edu.vn

Tém tit:

Cong ngh¢ thi cong khoan kich ngdm pipejacking dang tré nén phé bién khi thi cong lip dat hé théng duimg bng

cip thoat nude

vi tuynen ky thudt tai cic thanh phé Iém & Viét Nam nhu Ha Noi, TP H6 Chi Minh va Pa Ning. Tuy

nhién, khi thi cong céc dy dn khoan kich day tai Viét Nam di xdy ra mot sO sw cO giy anh huomg dén cic cong trinh
n—a: bé miit va lin ciin. Bai bao nay dua ra cic md hinh tinh toan nhim phén tich cac anh ::q:m cua Enn thi cong duong
dng bing phwong phap khoan kich diy pipejacking dén cic cong trinh trén bé mit va mét s két cau ngam hién hiru.

Trén co s o, nha thiét ké c6 thé danh gid mirc 4 anh hudng cua viée thi cong khoan kich ngdm va dé xuat cic giai
phap nhim dam bao an toan cho céc cong trinh ciing nhu quéd :_z_._ thi cong.
Tir khoa: pipejacking, dudmg m.zm. cip thoat nude, khoan kich :mmE_ cong trinh.

1. M diu

Cong ngh¢ thi cong khoan kich ngim Eﬁn._mnw_:m
thudémg duge sir dung khi thi cong céc he Ec:.w ong ngam
n:oﬁm kinh nho nhur a_._..w:m dng thoat ::o.n ong cap nudc,
ong dén gas, dién lyc, vién théng,... von giir vai tro quan
trong trong khu vuc do thi. stwmz ly ctia phuong phap la
cac kich thiy luc duoc dat o giéng kich co cong Ea lon
duge sir dung dé day cac éng kich da duoc dic sin vio
trong long dit trong khi may dao him tiét dién nho dio
phia trudc (hinh 1).

Hinh 1. Cong nghé thi céng khoan kich ngam
trong thanh pho

E“Ec.nm phap thi cong nay co uu diém linh hoat, két
céu tuyén onm duge hoan H,Ean m:Em nhur lip dat _umnm
phuong phap dao ha, han ché anh hudémg dén méi trudng
va cdc ¢ong trinh E._ hiru xung acmn_u Cong nghé thi
Sam khoan kich :mnn_ dang tro nén phé bién khi thi cong
_mﬁ dit hé thong cép thoat nudc va tién ich tai cac thanh
pho 16n & Viét Nam nhu Ha Ngi, thanh phé Hb Chi Minh
va Pa Ning (dy 4n xdy dyng rm Ec_.m thoat nudc thai
Yén X4, dy 4n thiét ké, cung cip va ldp dat tuyén & ong
truyén tai nudc sach duong kinh 2,4 m tir nga tu Binh
Théi dén giao 16 Dién Bién Phi - Nguyén Binh Khiém, dy
an Cai thign moi truomg nuée thanh phé Pa Ning,...).
Tuy uw_mn trong thyc té thi cong tai Viét Nam di xay ra
mot s6 sy cb giy anh huémg dén cac cong trinh trén bé
mét va lan cin nhu tai dy 4n Nhiéu Loc - Thi Nghe, TP,

59

Ho Chi Minh. Do dé, trong bai bao nay, nhom tac gia sé
tap trung vao viéc dua ra cic mo hinh phan tich va xac
dinh pham vi anh hudng cua viéc thi cong duong msm
bang phuong phip khoan kich day pipejacking dén do _D.a
bé mat va cac cong trinh ldn cin. Trén co s& do co thé
danh gia mirc d6 anh hrong cua viée thi cong khoan kich
:me. dé xuit cac giai phap nhim dam bao an toan cho
ciic cong trinh ciling nhir qua trinh thi cong thuc té.

2. >=__ huémg ciia thi céng khoan kich ngim pipejacking
dén ao:ﬁ trinh hi¢n hiru :

Thi cong khoan kich ngam s€ giy ra dich chuyén cua
nén dt xung quanh méy dio him va duong éng kich, din
dén sy phan b6 lai img sudt trong ddt va gy anh huéng va
thdm chi hr hong cic cong trinh hién hiru _w: can. Mot
trong nhimg wu diém cua cdng nghé kich o:m :rh:: la
chuyén vi cua nén dit xung quanh khéng dang ké khi thi
cong voi h¢ dao kin va co két hop véi _UQE eﬁm hoic
bentonite _E... day khoang _Hc_._m. gitra dudmg 6 o_..m va nén dat.
Tuy nhién, khi thi cong trong cac khu vuc do thi chat hep
va ¢6 nhiéu cong trinh hién hiru, viéc E._wn tich danh gia
anh hurdng cua thi cong khoan kich :w&s dén ne lin trén
bé mit cung nhu dg hin cac n_u:m trinh ngam la cin thiét.

Pham vi lan phia trén bé mat dit khi thi cong dudomg
ong duge thé hién trong hinh 2.

Hinh 2. Pham vi hin trén bé mgt khi thi

cong khoan kich
(Attewell cing cng sy,

1986)



) da dua mol quan he giiry

"_u cong EEE_ kich theo 8_6
6 i 16 nhét tai tim dutng éng
_H_.-_Qn nn-_u nﬂ. ﬁ.—& ﬂn_u_“._m: f,.w ﬁm &ﬂ_

ﬁa 0

%.% e xhc dinh tir uong hao hut it

cong khoan kich Eﬁaﬁm tinh qua ty

v, & khu vuc dao mat duong dng theo cong

. _
V,=V am ®)
khoan kich ngam, lugng hao hut dit
?m do dich chuyén cua dit nén c6 thé duge
inh 1a khong déng ké do bom dung dich bin v6i ép
i khodng tréng giira dudmg ong va nén dét xung
lién tuc. Khi thi cong khoan kich trong dat sét
5 mum trong phuong phap niy tuong doi
dao hé trong dét sét nén ¢ 0 on dinh cao
i rat nho. HEBm hao hut dugc xac
_H.&._ kich onm ﬁ.on nhr sau:




Trong dé: x va v 1a toa dg.
Ham s G durge xée dinh theo cong thire sau:

N I am =t
ﬁuzﬂ e 1t (12)
Gid tri cia hidm phan phoi danh dinh edng don G
duge tinh bing cach ldy tich phin s6 hojic trong cdc ti
lidu thong keé.
3, Dénh gid inh hwdng cia thi cing khoan kich ngim
dén cde cong trinh hi¢n him

Thi cong khoan kich ngdm gay ra chuyén dich nén dit
vit syt lin trén bé mit. Cac chuyén dich ndy din dén anh
hiémg t&i cde cong trinh lin cdn trén mat dit va cac két
céu ngdm bén dudi. Khi ddnh gid mirc d6 anh huong va
hur hong cia cac cong trinh, dd lin va d§ nghiéng cua
cong trinh la cac thong 50 chinh duge tinh todn va so sénh
véi cdc gid tri cho phép trong cac quy dinh thiét ké. Cin
cir trén dudmg cong lin gly ra bai thi cong khoan kich
ngim da d€ céip phan trén, 49 lin tai cong trinh va goc
nghiéng ciia két cdu c6 thé duge tinh toén xéc dinh v so
sanh danh gia vai d§ 1an va dé nghiéng cho phép.

Bang 1 dua ra phéan loai mirc d6 hu hong cia két cau
hién hiru theo d6 lin va d6 nghiéng cua cong trinh theo dé
xuét cia Rankin (1998).

Hinh 6 dua ra mé hinh tinh toan d§ hin va d§ nghiéng
clia cong trinh trén bé mit v&i x 1a khoang cach tir tim
cong trinh dén truc clia dwong ong.

D0 Iin s, tai chin cong trinh dugc xdc dinh theo cong
thire (1).

D6 nghiéng cia cong trinh duge xic dinh theo dao
ham cia dudmg cong lin co ham 56 theo cong thire (1),

nhir sau:
vy D®
|m = (13)
Bang 1. Bing phin logi dank gia mirc dp anh hwdng (Rankin,

1988)
B lun cho
phép (mm)
Nho hon 10

—x?

ezl

o
Symax e =

iz

w=Ss,=—

Phéan Mo ta
loai
1

g nghiéng
cho phép
Nho hon

1/500
1/500-1/200

Bo qua, gin nhu khéng
¢6 hu hong bé mit.

Hu héng nhe, co thé co
hr hong nhe trén bé mét
nhumg khong anh hudmg
dén ket chu.

Hu hong & mirc 40 vira,
o thé gdy hu hong trén
bé mit va anh hudng dén
sy lam viéc coa két ciu
cong trinh, va co thé anh
huong dén do cimg cia
dudmg Ong.

Hir hong & mirc d§ lom,
dnh huémg lon dén sy
Jam viéc ciia két cu cong
trinh; dnh huong dén do
cimg cia duimg dng va
khd ndng gy hu hong
cie dutmg ong hign hir
khic.

10-50

1/200-1/50 50-75

Ldm hon
1/50

Lém hem 75
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Tir cong thire (1) va (13), néu ta biet cac gia tri n_.:_,
phép bién dang cia cong trinh nhu trong bang 1, ta co p._#.u
xdc dinh khoing cach x, tir cong trinh dén tim dirdmg ham
dé cong trinh co bién dang Upmay V8 Omaz- .G._.E vao do, cic
ki st ¢ thé ddnh gia mirc o anh hiong dén cong trinh do
khoan kich ngim biing céch so sanh gid tri x va xg.

_. X

Ll

chmyg trinh
ditm dAnh gis

I & T
| 7 e!;.u.q\_n\._.f....::.mx

_ I
_ . .\
| \\\. didm udn
|l|l\u|.|.ﬁ..
m_._._mx “— dwomg cong liin

dirimg omg

Hinh 6. M hinh ddanh gii dnh hiromg cia thi cong khoan kich
dén cong trinh hién hizu trén bé mat
Trong bai bao niy, céc tic gid phin tich anh huomng
cua khoan kich ngim céc gié tri cho phép theo mirc d 1
trong bang 1, cu thé g, = 10mm Vi wpa, = 1/500.

Thay s, = tmax VA0 cong thirc (1), ta rat ra gid trj x:

st | R Umax _mi2 :.__:F«_._.—a__m
ng 2i h:ﬁmﬁaﬁu /\ 2i Fhllu (14)

r_‘.—.bua_ﬂ
Thay @ = @Wpga, Vao cong thirc (12), ta co:

5 =
Winax = — q.ﬂaamu,.,w (15)
L
Tir d6 ta co:
3
) i*yZ
T s 320§ gri* (16)
VD2 Lambertw| —— 00X
Vv 2 h nViD* V

Hinh 7 téng hop két qué phin tich cho cic tnrémg hop
khoan kich trong diéu kién dét dinh véi cac dudng kinh
6ng2,3,4 va5m. Hinh 7 cho thdy anh huong lin bé mat
cang nho khi duong kinh dng khoan kich cang nhé. Hinh
Ja cho __.,mu. ving dnh huwdng tuong Ung vol Upae
10mm khong xudt hién khi thi cong khoan kich ngdm
cac dudng ong c6 duomg kinh tir 2 dén 3 m véi gid tri hao
hyt V,=0.5%. Piéu ndy cho thay thi cong khoan kich
ngam cdc dudmg dng c6 dudmg kinh tir 2 dén 3m rong dat
dinh gy ra d§ lan bé mit ludn dudi uy,, = 10mm va
céc cong trinh trén bé mt ludn dwge dim bao vé dg lin
cho phép. Khi S, nax = Umax = 10mm  vd x=0 tuong
{mg véi vj tri tai tim hiim, tir cong thire (10), ta ¢6 thé xde
dinh duge dudmg kinh nhd nhit Dy ma khi thi cong khoan
kich dwong éng, dj lin trén mit dit luon nho hon
Upmax = 10mm vii cde gid trj ddo hao hut V, khic nhau.

Bing 2 thé hign cde gid trj Dy khi thi cong trong dit
dinh va diit roi voi cac gid trj ddo hao hyut V,. Bang ndy
cho thily gia tri Dy chi yéu dp dung khi thi cong khoan



pD=3m
13 ; T cho phép | 0mm
et vl 00
..... D=3~ Hin che phép 10mm
....... D=2-8% nghiéng cha phép 1/500
sl
8
EI

03 e 04 05 o8
Hinh 7. Moi quan hé giita ti s6 C/D va x/D véi & lin cho phép
10 mm va dg nghiéng cho phép 1/500

Hinh 8 dua ra md hinh dénh gia anh huong cia thi
cong khoan kich dén két cau ngim hién hitu véi L, 13 dg
séu ciia két céu ngdm hign hiru. Pudmg cong lin tai d
mmm can danh gia (trong treong hop nay la chin két ciu
ngam Lp) dugo xac dinh theo cong thire (1) va (4.

Bing 2. Gid i D,

o 01 02 o7

Luong hao hit Puimg kinh D,
V. (%) T Pﬁmm._r&.li
0.015 g L
0.02 6.24 0
05 342 i
i 225 i
= h A 151 :

AU ngam thuomg grlﬂﬁl.ﬂlli.
S s
85 160 . 40101 G9C utng cong taomg g vor
e 04 g 1 B 96 X Ginh G vy
" (85l i e g 19T) A gy

- Ty = sﬂuﬂ 3 :
Eo?urfﬁw@&?nfrw%gggﬁnnﬁ
%ﬁaﬁnﬁec_ig_&.&e uwp.____spg...
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62

X

_\---n

_ pd mat dét

/&

—— diém dénh gi4
_

o

1 —.‘m
_ —#  mong siu

Lp coc

B <
_manm\ _ duimg cong lin tai 4§ séu Lp

-—

# duimg ong

hwwam gia dnh huong cuia thi céng khoan kich

dén két cau ngam hign hiru
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Hinh 8. M6 hinh

an toan

0.1 0.15

xa/0

Hinh 9. Pham vi dnh hieomg khi thi eong khoan kich ngdm
dicomg dng D = 3 m véi dg hao hut V, = 0,5% tai cde dg siu Lp

khac nhau

Hinh 9 mé ta pham vi dnh huémg cua khoan kich
ngam duong bng ¢ dudmg kinh D = 3 m véi cac do siu
cita két cdu ngam L khac nhau. Tir hinh 9, khi thi cong
khoan kich duomg éng thi tén tai ti sé (C/D), ma & 4
siu hon thi d§ lin tai chan két chu ngam luon nho hon
Umax = 10mm. Gia tri (C/D), dwoc xac dinh theo cong

= a5l 45

thire sau:

5) G

: . DJ/y D BUmay 2
m»nﬂqu%qum _Eu m& d6 siu két ciu ngam Lp = 2m, mm
1 ki By St (/D) = 0.873. Bidu niy c6 nghia
o BEWMMM_._QH.W kinh 3 m, dit ¢ g sau tai tim Ong
i tai chan cic két cin ngam co do siu 2m
mgrrw:m Qua 10mm,

ciling ¢ i thi
,@. i w:mmnoww Em@ khi thi ¢
a1 gid trj x, /p

_ 065Lp -

(17)

ong khoan kich :mﬂ:
uong kinh D = 3 m, ¥, = 0.5%, ton
bét k¥ cla ké, ua.mmm hay xy = 0.855m ma voi df siv
Hn:ﬂ:.-. T nQ._n “-:mw..__ﬂ déu €0 d§ lin nho hon Wpax h
%o nhu sgy. B thite (14), ta 06 thd xac dinh duge gid tri

=

(18)



4. Két luin

Cong nghé thi cong khoan kich ngam pipejacking
dang duwoc ap dung thi cng 13p dit he théng cip __E..__.
mrde vi tign ich tai 2... thinh phd 16n. Khi thi C.._.r che
dur dn khoan kich :...ﬁ:._ tai Vigt Nam di xdy ra mot sé Sur
¢d piy anh hudmg dén cic cong trinh trén bé mit va
lin cdn.

Bii bio dua ra cic mo hinh tinh toan nhim phan tich
anh hwomg cua S? thi céng dudng dng bing phuong
phdp khoan kich _.mE_. pipejacking dén dd lin bé mit va
cic comg trinh ldn ¢dn. Nghién ctru ciing chi ra EEE vi
anh huong dén nén dét khi thi cong khoan kich ngim vé
cac dwomg kinh khac nhau. Trén co so do, nha thiét ké co
thé dé dang danh gia mirc 45 anh hudng cia viée thi cong,
d& xuit cdc giai phép nhim dam bao an toan cho cac cong
trinh ciing nhir qua trinh thi cong.
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ABSTRACT
RESEARCH ON _w-u—ﬂmﬁ‘_,m OF PIPEJACKING ON EXISTING BUILDINGS

Vu Minh Ngan'’

, Nguyen Trong U::m » Nguyen Thanh Nam’

;.Eno_ University of Mining and Geology
“Department of ﬂo:SEn:o: Economics, Ministry of Construction
*Email: vuminhngan@humg.edu.vn

Pipejacking has been a popular construction method for installing water supply and drainage pipes as well as
tunnelling systems in many cities such as Hanoi, Hochiminh city and Danang in Vietnam. However, there were some
accidents which resulted effects on existing buildings in some pipejacking projects in Vietnam. This paper introduces
models for analyzing the effects induced by pipejacking on existing surface buildings and subsurface structures. Based
on these models, designers can assess the effect of pipejacking work and propose mitigating solutions for ensuring the

safe of surrounding buildings and pipejacking process.
Keywords: pipejacking, water supply system, buildings.
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