KHOA HOC VA CONG NGHE Mo

NGHIEN CUU CAC NGUYEN NHAN GAY SU ¢
_KHI THI CONG CONG TRINH NGAM
BANG MAY PAO HAM LOAI NHO

ngam (CTN) bang may dao ham loai nhd

(MBHLN) cho thay bén canh cac thanh tich,
thanh cong l&n thi luén gan lién voi nguy co' xay
ra sy co ky thuat do sy bién doéi bat thwo’ng,
khong lwdng trvde clha diéu kién thi cong nhuw
diéu kién dia chat, dia chat thay van,... dan toi
lam tang gia thanh, cham tién do.

ba cé hon 1000 MPHLN da dwoc st dung dé
thi cdng CTN tiét dién nho trong hon 20 nam tré lai
day va céng nghé thi cong CTN bang MDHLN d3
co nhung tién bd vuet bac. Théng thwong MPHLN
dwoc st dung tai nhitng noi co diéu klen thi cong
chat hep hay trong cac do thi, noi tiém &n cac nguy
co sy cO cao. Cho dén nay rat nhigu CTN str dung
MBHLN duoc xay dwng thanh céng, an toan va dat
higu qua cao. Tuy nhién, ciing da cé khong it cac
sy co ky thuat xay ra trong qua frinh thi cong va
hau qua dé lai rat I6n. Thoi gian hon 1 ndm dé giai
quyét sy cb chim dau dao khi thi cong bang
MBHLN tai dw an thoat nuwéc kénh Nhiéu Loc - Thi
Nghé 1a mét vi du dién hinh.

Chinh vi hdu qua dac biét nghiém trong do
cac su cd ky thuat trong xay dung CTN béng
MBHLN gay ra nén viéc tong hop, phéan tich cac
nguyén nhan gay ra sw ¢b, nham rit ra dwoc cac
bai hoc kinh nghlem dé han ché, giam thiéu
dwoc cac sy cb, dam bao chét lvgng va tién do
thi cong CTN tiét dién nhé tai Viét Nam la didu
rat can thiét. Thanh cong clla cac cong viéc
trong two’ng lai déu c6 thé duc rut duoc khéng
chi tir cac két qua thanh cong trong qua kh, ma
con ca tlr céc bai hoc that bai. Do do, trong bai
bdo tébng hop mot sé nguyén nhan gay sy cb
thwong xay ra khi thi cong CTN bang MBHLN
trén thé gioi v&i muc dich lvu y cho cac nha
quan ly, thiét k& va cac nha thau thi cbng quan
tam trong céc cong tac lién quan.

r hwe té thi cong xay dwng cac cong trinh

TS. DANG TRUNG THANH
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1. Phén loai va pham vi 4p dung ctia may dao
ham loai nhé

Qua phan tich, tim hiéu cac tai liéu cla Viét
Nam ciling nhw trén thé g|0'| hién nay MBHLN st
dung hé théng van chuyen dat da bang thuy Iwc la
loai may phu hop véi hdu hét cac loai dat da khac
nhau [1]. Cdng nhw trong thyc t& MDHLN st dung
hé théng van chuyén d4t da béng thuy Iwc dwoc str
dung réng réi va duvoc &p dung hdu hét cho cac
CTN tiét dién nho [3]. Do d6 trong ba: béao tap trung
nghién clru nguyén nhan gay sy cb thwdng xuét
hién khi thi cong CTN béng loai may nay.

2 Phan loai sy co

Sw cb khi xay dyng CTN bang MBHLN c6 thé
xdy ra tai nhiéu thei diém, nhidu vi tri khac nhau
cla cdng trinh, do nhiéu nguyen nhan chd quan va
khach quan. Cho dén nay c6 rat nhidu cac nghién
ctu, théng ké vé nguyén nhan ciing nhw danh gia
anh huwéng cua sy cd dén thoi gian hoan thién
cong trinh. Theo khao sat clia Mohamed and Gary
(2007) [2] tai 35 cong trinh khac nhau thi théng
thuo’ng mot CTN st dung MBHLN danh 19 % thoi
gian dé giai quyet cac sy cO xay ra (hinh H.1.a) va
c6 5 loai sy co thwérng xuat hién tai céng trwong
(hinh H.1.b).

3. Nguyén nhan gay sw cb

Thi cong CTN béng MBHLN c6 thé chia ra lam
hai giai doan: giai doan chuén bj cho qua trinh kich
day va giai doan kich day. Trong giai doan kich day
thi hau hét cac thiét bj c6 tai cong tredng nhw: hé
thong kich déy, cac hé thong cung cap dién, cac hé
théng cap, laze, hé théng loc bentonite trong dat
thai,.. deu duwgc dwa vao sir dung. Do do cac sw
chd chu yéu xuét hién & giai doan nay [1].

3.1. Nguyén nhén gy sw ¢6 cho mdy dao ham
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3.1.1. Khéi d4 c6 kich thuéce Ién va cac chuéng
ngai vat

Do sau thong thuwong cia CTN khi thi cong
bang MPHLN tir 3 dén 15 mét. O do sau nay dat
dwoc hinh thanh do bdi d&p nhan tao hodc la dat
pha chira rac thai, vat liéu xay dwng, coc clia cac
cbng trinh trwvéc do dé lai, doi khi chira cac khdi da
co kich thuérc 16, dd bén cao gay tré ngai cho qua
trinh thi céng.

#% Thi gian thi odng (81%)
B8 Thoi gian khidc phuc su c6 (19%)
b)

- Do dong bun (39%)
l Do dicu khaen (24%)
mm Do hé thang lazer (20%)
s Do ﬂm:’i bi (12%)
B Do mit én dinh gwons him (5%)

H.1. Thei gian (a) va céac loai sw cd (b)
thuong xay ra khi str dung MPHLN [2]

Phé liéu kim loai, gb hogc nhyra PVC c6 tinh linh
hoat cao 1a nhitng vat liéu khé cé thé cat, nghién
bdi rang, dia cat va hé théng nghién. Thi céng
trong diéu kién nay téc do thi cong cham. Mét khac,
do cac loai vat lidu nay cé nhiéu kich thuwéc Ién
nhé khac nhau nén kha nang tich tu trong hé théng
nghién cao, ddi khi vwgt qua kha nang nghién gay
tac hé théng.

3.1.2. Ma séat

Khi kich ddy, lwc day cla hé théng dwoc tao ra
b&i lwc day tai dau cét cong voi lwe ma sat doc
theo cac 6ng kich da dwoc kich. Lwec ma sat nay
tang Ién khi chiéu dai CTN tang. Thuc té, sau mot
dd dai nhat dinh e ma sat tdng gay hw hai 6ng khi
lwc day vuot qua giéi han cho phép chiu luc cla
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éng kich. Lwc ma sat tdng do diéu kién dia chat
khu vwe thi cdng:

% Trong cac loai d4t c6 kha nang thadm théau cao
dén cat chay (cét bén dwdi mwe nuwéc ngam, dat
co tinh nit né cao,...) cac chét léng khéng tap
trung vao khodng tréng gitra dwong ong va dat da
lam gidm ma sat ma lan truyén trong cat, dat lam
gidm tac dung cla chét Idng nay;

% Trong diéu kién méat én dinh, dat c6 xu hwdng
dich chuyén nhanh, bam nhanh xung quanh thanh
éng gay ra ma sat lon;

% Céac khéi dat @a méat én dinh do qua trinh kich
day c6 thé tao thanh céc tru tac dung |1én thanh éng
lam gia tang Iwc ma sat;

< Sau mét thei gian ngirng kich day (chuan bi
cho qua trinh kich ddy, do sw cb hodc thoi gian
nghi,...) thi lyc kich day sé Ién hon so v&i sb liéu
dwoc do trudc khi ngieng thi cong. Diéu nay co thé
giai thich la do ap lwc dat da tac dong vao 6ng kich
tédng theo th&i gian, sau mét th&i gian ngieng thi
cobng dat d4 sé bam vao cac thanh éng kich chat
hon dan dén lwc ma sat ting;

% Léch tuyén trong qua trinh thi céng ciing la
nguyén nhan-gay ra lwc ma sat tdng hon duw kién.
Thue té, khi didu khién hwéng tuyén céng trinh, lwc
ma sat gi(ra dat da va may dao ham clng voi cac
ong kich dau tién cao hon. Tai diém cong gira cac
éng kich c6 sy gia ting sw tiép xuc gitra dat da va
éng, day cung la mét trong nhwng nguyén nhan
gay tang lwc day tai hé thong kich day.

3.1.3. Tinh mai mon ctia dat

Kha ning mai mén cla dét la nguyén nhan
chinh gay mon hé théng rang dia cat clia may dao.
Khi hé thdng cét bi mon lam ting théi gian thi céng,
rdi ro gép sw cd. Hién nay céng nghé thi cong bang
MBPHLN chwa cho phép thay cac hé théng réng cét,
banh cét trong qua trinh s& dung may dao ham. Do
d6 hé théng réng, dia cat néu bi qua mon va co thé
bi pha v& dwdi tac dung cla ap lwc trong qua trinh
kich day Khi hé thong réng, dia cat qua mon hoac
bi v& din dén téc do thi cbng giam, do vay can
phai tang lwc day d& dam bao téc do thi cong. Hon
nira khi rang cét bi mon qua nhiéu, lam giam tiét
dién dao vuwot clia may dan dén tang lwc ma sat.

3.1.4. B6 bam dinh cta dat

D4t sét c6 kha ndng gay tré ngai trong qué trinh
cét clia hé thdng cét, gay kho khan khi van chuyén vat
liéu dat da thai ra bén ngoai. Thuc té, dat sét pha
nwée tao chat két dinh cao va dan dén kho khan:

% DAt sét pha nwéc cé thé tich ty, hinh thanh
cac khoi dat nhé trong hé thdng van chuyén gay
tac nghén hé théng van chuyén dat da thai;

% Gay tic nghén hé thdng loc dat da thai;

% Gay tac nghén hé thdng cat clia may dao ham.
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Nhirng kho khan trén déi khi viret qua kha nang
dao, hay kha nédng van hanh cta may. Trong mét
sb trwong hop dan dén sw cb phai dirng qua trinh
kich day. Tuy nhién, néu do dac va tinh toan phu
hop sé gitp han ché dwoc nhirng rdi ro nay.

3.2. Hw hai 6ng kich

Ong kich ¢6 hinh tron, chiu ap lwc dat da va chiju
ap lyc theo chiéu doc (ap lwc kich day) trong khi
kich ddy. Hé théng kich day tao (rng suat nén vao
ong kich, doi khi vgt qua kha nang chiju tai cia
6ng lam ntrt, v& hay hw hai 6ng.

a)

- :
gp: Ung suat trung binh

og: (Png suét Ion nhét

H.2. Sy tép trung ing suét lén éng kich [1]: a - Hai
6ng kich co cung tam voi hé thng kich day; b - Hai
6ng kich khéng cung tam véi hé thong kich day

Qua trinh kich day cac éng kich co6 thé nhan ap
lwc cao hay thap phu thudc mét phan vao dd léch
cta 6ng kich vé&i cac éng kich lién k& va vao kinh
nghiém cla ngwdi diéu khién. Luc day dwoc bat
dau tir hé théng kich day, khi lwc day tai day khéng
cling tam véi cac 6ng kich dan dén tai trong dwoc
phan phdi khéng déu lam tap trung (ng suat tai
mot diém (hinh 2b). Khi d6 ap luc ting, bé maét tiép
xUc gitka cac dng kich gidm gay hién twong vé, hu
hai 6ng kich [2].

3.3. Sw ¢ tai gwong ham

Hién nay MPHLN dwoc st dung nhiéu trong
cac db thi, noi co diéu kién thi cong chat hep va thi
céng & do sau nhd nén viéc cé thé cung cap mot
cdi nhin tdng quan vé cac van dé cé thé xay ra trén
bé mét cong trinh dé& cé thé dwa ra mot sb giai
phap phong ngira hop ly 1a diéu rat can thiét.

3.3.1. Lun bé mét

Dé dé dang dinh hwéng, lam gidm ma sat gita
dat d4 va thanh 6ng kich nén tiét dién dao luén Ién
hon tiét dién éng kich. Khoang tréng dao vuot so
véi 6ng kich tao ra mét khoang tréng gitra dat da
va vanh bén ngoai éng kich. Dén thdi diém nao do,
khi ap lwc dat da tang, dat da ap sat vao phia ngoai
6ng kich dan dén sy dich chuyén dat da cong trinh
gay lan trén bé mét.

3.3.2. Méat én dinh, mat can bang ap luc trén bé
mét gurong hdm

Trong quéa trinh kich ddy, may dao hadm hoat
dong, gwong'ham chiu tac dung xoay va day cua
dau cat. Ngoai ra gwong hadm con chiu ap luc cla
chét Idng trong qua trinh kich day.

Khi ap lwc day lén b& mét nhd hon ap lwc cla
dat da tac dung 1én gwong ham gay giam ap suét,
dat da co xu hwéng dich chuyén nhanh vao trong
dau cat va hé théng nghién. Trong médt sé trwong
hop c6 thé gay IGn bé mat cong trinh;

Trong trwdng hop ap lwc qua cao, caoc hon
nhiéu so v&i ap lwc dat da tlr gwong ham, téc do
cat, xam nhap cua may dao nhanh hon sy van
chuyén clia hé thdng dat thai. Pay |a nguyén nhan
gay hién twong bling nén trén bé mat cong trinh.

3.4. Cung cap vt liéu

Nhw da dé cap, MPHLN dwoc st dung nhiéu
trong cac dé thi nén trong thue té viéc cham cung
cap nguyén vat liéu phuc vu cho qua trinh thi céng
da xay ra va lam‘gian doan qua trinh thi cong. Vat
liéu cung cp cham cé thé do téc dwong, héng héc
cAc trang thiét bi van chuyén,... Do d6 viéc phong
ngtra, quan ly, chi dong trong viéc cung cap vat
liéu can dwoc quan tam, tinh toan chi tiét trong
tirng giai doan thi cong cu thé.

4. Nhan xét va dé xuat

Trong khuén khé bai bao, tac gia dirng lai nghién
clru cac nguyén nhan gay ra sw cb khi thi cong
CTN bang MPHLN. Cac giai phap khac phuc céac
sw cd trong thuc té cling nhw |y thuyét sé duoc tac
gid nghién clru va dé cap trong nhirng bai bao tiép
theo. Tuy nhién, qua nghién ciru cac tai liéu ciing
nhw moét s CTN str dung MPHLN c6 thé thay céac
sy cd xay ra do nhiéu ngudén khac nhau, tir diéu
kien dja chat dén cac chwdng ngai vat hay kinh
nghiém diéu khién,...

Xuét phat tlr thuc té 1a cac chuyén gia Viét Nam
chuwa cé nhiéu kinh nghiém trong linh vuc thi cong
bang MPHLN, & nwéc ta cling chwa co céac tiéu
chuan trong céc khau céng viéc lién quan dén dén
thi cong CTN bang MPHLN nén tac gia kién nghi
cac co quan quan ly, cac co quan tw van thiét ké
va céc don vi thi céng can thiét lap moi lyc lvgng
can bd chuyén moén, tim hiéu cac kinh nghiém &
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nwéc ngoai, chuan bi doi ngi thi cdng va dac biét
phai tim hiéu k¥ cac kha nang c6 thé din dén su
¢b, chudn bi céc gidi phap k¥ thuat can thiét dé xa
ly cac su cb khi xay ra.

Can co cac yéu ciu théa dang ddi véi cac don
vi tw van, nha thiu nwéc ngoai phai cé cac phwong
phap danh gia, phong ngtra, quan ly ridi ro cu thé
trong cac giai phap ky thuat, thi cong ngay t khi
bat diu hinh thanh dw an. Ddng thoi phai cé cac
bién phap dw phong khi c6 thé gap sv cb, trén co
s& kinh nghiém cia ho. Phan tich lwa chon cac
nha thau, tw van va giam sat can phai dua trén co
s& clia ho trong quan |y, Xt ly cac rii ro, tai bién.

Can quan tam tim hiéu k¥ cac bién phap tham do
bd sung trong qua trinh thi cong, cac phwong phap va
céng cu quan trac hiru hiéu, chinh xac sé dwoc st
dung trong thi oong dé gop phan phat hién va glam
thleu tai bién, rdi ro @én muc tbi thiéu tac hai clia sy
cb k¥ thuat nham xay dung CTN voi chéat lwong tét,
tbc d6 xay dwng cao va gia thanh ha.0
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SUMMARY

_ Disturbance in microtunneling projects is
a complex multivariate problem. Disturbance
leads to delay time in microtunneling. Delay |
time increases the project duration and |

. consequently the project cost. The paper |
presents the main causes leads to

. nonworking time of a microtunnelling. The {
information will supply useful informations |
for manager, designer and contractor who |

. works in related fields in Vietnam in the near

. future.

UNG DUNG S0 LIEU...

(Xem tiép trang 87)

Néi cach khac, néu sb diém do chi tap trung vao
mét pham vi nhé thi du s diém do nhiéu, két qué
phan tich cung khong phan anh dwo’c gia tri bién
dang cta khéi.

Viéec xay dwng chwong trinh bai toan nguoc
BDDA trong trwéng hop do bién dang tai diém thudc
khéi cho phép hoan thién hon mét buéc chwong
trinh bai toan ngwoc BDDA, lam chinh xac thém
chwong trinh phéan tich trong bai toan DDA.O

TAI LIEU THAM KHAO

1. Nguyén Quéc Béo, Tran Nhét Diing. Phuong
phap phan t&r hiru han-Ly thuyét va 1ap trinh, Nha
xuét ban Khoa hoc va Ky thuat. 2012.

2. Nguyé&n Quéc Béo, Nguyén V&n Tuan, Cao Chu
Quang. Higu chinh quy dao chuydn ddng cla khdi
trong phan tich bién dang khéng lién tuc. Tap chi Giao
théng van tai thang 10-2015.

3. Shi G.H. Block System Modeling by
Discontinuous Deformation Analysis, Computational

N conc neHiee mo, s03- 2016

Mechanics Publications. 1993.

Nguwe&i bién tap: Vo Trong Hung

Tir khéa: Phan tich, bién dang khéng lién tyc,
chuwong trinh tinh, do bién dang, thuéat toan

Ngay nhan bai: 15 thang 10 nam 2015

SUMMARY

. In the discontinuous deformation

. analysis, deformation is an important |
. unknown quantity of the block. Deformation |
. Iis calculated by the analysis program of |
.~ FDDA forward problem or the program |
. analysis of BDDA backward problem. For |
. the backward analysis the deformation |
. _measurements will be used as input data to

. calculate the deformation of the block. This

. paper presents algorithms, calculation

. programs of the block deformation from the

| measured results.




