
,rtlz - r 0s gu dilnou ongc

6uqnp ug;q u?ll 6uep ugn AIU pqd 6udn] uQrr{ Er
Ipx gs 1q1 ngl 6uQr{{ qupql qutq cdnp 91 6u4np e1c
0t lpru !r.pt nes 'u?ru pp 6uo4 91 6uqnp oe.p 1qy

urgur gp 6uo.r1

Qt oueflp E[c 
^[q 

gqd 6utp uelq 6uEp 39C'Z
'?u l4ru llu ael-eu 6uon4 qu4oec lgns 6u4r

reol e ele ddq ooqd u?ru pp pl SfH :?u ]rlu l4lu eql
-oec lgns 6u4 Eol Z E1c ddq c4qd ur?r.r.r pp pl fH :eu
6uon4 quB-oEc lgns 6uO reol Z enc ddq c4qd r!?ur
pp pl SH :nes Eot cAc uq6 oeq 9p 6uo4 u l ru?ur
pB leol e eDc dort.ollqc :doq c4qd leol ur?ru Ee * 'o?p 6uep uglq qull 9c tr.{} quu} 6ugc cnl ele
6urlp cPl lgnp quul 6ugo r.luenb 6unx 9p !9r.lt '16n4
p^ lou aql 6uOJ erx 6u,6nl uOrrl e.r Ipx lori eq1 oaql
cop 'dgql 9p tget 9p 6u4nc 9p op l4u aql n?!qu

9c pp lgrDl 6uo4 6unqu '6u4c Ap coq m qull cPp
cQnql'dec aq1 9p npu.Qp-6uqnc ap 6uo4'l4u aql
6q n?tq\l u?ul lgqd 6umqu 'gqu tgr }?s lgqc uvqd
qupql 9c Ap rEot lqo p| 6uqnq (n reot pl lpl l?r^
rcou uos palurol) 9u yru uu aw ur?uu pe *'

-: 'u?u 9p enc 6uep uglq 6un4
cPp uolq n?!q 9c tql ugt nps 0p Q r.D '6u4c ap E[c
6uep ugtq 6un4 cPp uotq ngtq ugt 6u9ql nps 0p
g lql pt 

^pu 
reot e[3 ur?!p cPG ]9s egd l?t lpc 'les

Er.ld lgl lQq Ep.:nqu pp leot cgc e d96 6uenq ugt
?r.ll tgc ]gqc upud,uuew 'u gql l9s lgqc upud ur.rput
pt lgr.lc Eip 6un4 cQp op 6uorl edn 9z uor.t oec
cnrt uop ugu 6ugq1 0p 6uenc Ac ouqnql 

^pu 
u.rgu.r

?p tao'l o?p r.lull gc 6uep u9!9 et r(px ?s (edn
g7<) oec gq1 6ue6u ulpu 6uonqd oor.ll lgns 6uo
uorl n?!p 6uoJ1 9p reot lqo E-t (H teot pt tFl lg!^ IcoU
UoS passarls q6rg) :oec lgns 6u4 u?ru 9G .:.

.o?p 6uEp u?!q 6uonl uo!r{ uotr{ }gnx t$ uet 6u9el
nps 0p lrDt qupl 6ugc cpc e fl cnql 6uo4 'dtql
lgns 6u4 pu 6uoru1 qu11 9c mgur pp reol cqnql
'ed4 OZ uoq gqu o?I 6ugql 0p 6uenc ac Ipu
tEot ut?ru pp "'r{ceql dotp pp '}gI }?s nqu pB teol

c9o e dPO 6uen$ l0r or 6uep u?tq er [9x gs cgnu
dP6 pa (ean 97 >) 6ue6u Euonqd oeql lgns 6uf
uoq n?!p 6uo4 'eu 6uoru1 qu11 9c l?s lg^ 6ugor.l)i
uEqd qupql 9c ap reot ,lr.tc ?t (S leot ?t lgl l?!l
'loog UoS 6urllemg) :qu 6uon:1 qull ru?ru pe *
{!l I 6uEE oeql u?r.u pp rEot uBr.ld ddq c4qd u?u
9p '?u l4u l4u €rpl ru?tu ?p 'oec lgns 6u4r rugr4
gp 'pu 6uon4 qu;1 6ueu u?ru pp :nes reol cpo
oeql ugqd cdnp ul?ru 9p '"'lg^ 6u9oq1 upqd uupul
'o?p 6uep u?!q '41 oc qull cPp c9c oP^ E,no

u?tu 9p ltot u?qd '|,
'Ipu ngI ur?ur 9p lep cn^ nq)i

enb oe.p rq1 91 6upnp cac oqc 6ugqo n9e l?I 6uep
epc l?nx ?p el 6uenp quenb 6unx rirlq gqd 6uep
cpc'6uEp uglq qcll ugqd es oc uflI ddq nqd oqc
6ugr{c ngc t?t ddq g}'6ugqc n93 tgl leot cpc uoqc
e,nl ?ql 9c ?p 016 6u9qc n?3 l?l oBc epc 6upu qu11

reot cao qcll ueqd ddq l?I taql 6u9p'opp tq)l nes
pp !gq)l 6uo4 er 

^px ^0q 
gqd '6uep uglQ 6uonl uOIu

pa qupl gnb cpc lgqc upq cdnp 9r n?tq tpqd t?tr.u
upc 'Ipu ngi( uqu: pp lgp lgel 6uo:1 q1 6uqnp rEol
cgc 4rE 6u9qc ?CI oec lgns 6u4 '6ugur dgt upqd
'dgql l?l nlqc 6upu pq1 9c 'queur 9u 14u 'n9i( u-tgtu

9p ]?p lgtDl 6uo4 q| 6u4,np oPp rql er Apx 6u4nqi
ep t?p Inq eqd 'uel 6uep u?!q uron,.,l3ir,,?j? 

"o lgp 6ur.r^ enb 6ugc lr.ll lrll el ouonp oqc'cro 6ugqi
nec l,a) qutll rgot cgc lgnx ?.p E^ 

^0q 
gqd '6uep

u?!q 196 u?qu u?^n6u 39c r.l3!l uEqd 'LU?r.u 9p ?.^
rEol ugqd er n?u opq lpg lglqt upc lgr pl 416 6u9qc
ngc tgl r.lulq reol er Enp p^ ur?ur 9p 6uo4 Qt 6uenp
opp tt|)l 

^[q 
pqd '6uep ugtq uotrl n?tq cpc nr.rc

u?!r{6u Ie^ t qu!q3 upr.pl gr.U n?!qu }gr dPO 
'-u?ul pp 6uo.rl Ql 6uenp cgc 416 6ugqc aQr^ 9p oO 'Ql gp

des A[q pqd 6ubnl uAtq er lpx ;qc ugql d6q u?u lq

91 6uqnp 'Ql u?u p^ 6u9q ugq 1eq 'cgu elqd 41 1 I uql 6uep uilQ'6udnl uqrq c?c er ,(px BuOnqt )t
n9A urgur pp tgp 6uort et 6uenp opp lq 7(

n?A wlw uG ruc oNour Qr oNBnG ouG lHll

ore cNgHc nyc egx HNIH rYor
mH uHd 0NU0 1'til8 Nilll n1l8 cu3 f

glr iHcn oiloc Ii c0[ {o[x

tgqc eiegw c6tt 1Eg 6u4au1
NYoo rSrA oYo'sr

titNc



@_ r0r0A HoG ui G0r{G NGHE rU6

ld. Dudng ld xu5t hien cac hign tugng nhu: bi thu
nh6 ti6t diQn mQt c6ch nhanh ch6ng, n6c dudng ld
bi6n d4ng ldn va c6 th6 c6 hiQn tuong sap IA vao
trong dudng ld, h6ng dudng ld bi bi6n dang l6n
hoic tr6c ld vd ndn ld bi bUng ndn. Hinh th0c ph6

Bdng 1. Bdng phen bai cl6 m6m [1]

hrly bi6n dqng c6 th6 & dang do bA mit c5u tr0c c6
th6 6 dqng Ong sudt lon gey ra, th6ng thudng phe
hriy do bB mit c5u tr0c ld chinh. Dga vdo c5Cvi tri
tr6n dudng 16 vd hinh th0c pha hOy bi6n dang c6'
th6 phdn ra c6c loai sau.

Phan bai
oa mem

Chi ti6u phdn loqi Chi ti6u phAn c6p
Hem kvng
chdt set %

Cudng al6
kh6ngn6n/MPa

Mat c6u
truc o/o

Lwqng bi6n
dang %

Ham bqng lfioang
vAt truong n&

Di mdm.
tinh

truong
na

> 25 o/o
15+25 lt+nhi6u E6 m6m tinh

truong nd y6u
< 10 s,l < 10

5+15 lt*nhi6u Dd mdm tinh
truong nd TB

l,K=10+30

<5 It+nhi6u D5 m6m tinh
truong nd manh

>50 M,M/t > 30

D6 m6m
*ng su6t

cao

325 o/o 32 o/o lt tiE
6JvH

tlng su5t theo
phuong ngang/l\/Pa

D5 mBm
&nq su6t cao

0,8+1 ,2 25+50

D6 m6m
rlng suSt rdt cao

't,2+2.0

D6 m6m
&ng sudt cuc cao

> 2.O >75

O6 m6m
khe nut
nut n6

5=.25 o/o Thap
-.TB

.Nhi6u 56 trq
khe nu,t

Khoang cech
khe nut

KC s6 hoan
chinh K

0d m6m
kh6 vO vyn

1+3 0,2+0,4 0,55+0,35

D6 m6m vO wn >3 O,1+0,2 0,35+0,15
E6 m6m
it vO vun < 0,1 < 0,15

Dri m6m
loqi phric

hqp

ft=nhi6u Dya vio di6u kiQn culh6 ti6n hirnh phdn loai vd phdn cdp

Trcng d6: ws - Ti lQ sdy kh6 vd hht nLfrc; 6" - Ctwng dQ khdng nen don truc (MPa); S - Schtoite; I -
lllite; K - Kaolinite; M - Montmoillonite; M/l - Montnoillonite/lllite (chi hdm ltryng c^c khodng vA\.

Phan
cap

d6 m6m
< 10

10-50 10-50

> 15

50+75

(hons
t6n tai

hoAc > 3
ThiP+g2e

2.1. Hien fi.ryng sqp lQ bi6n cllng n6c Cfi.tdt g tit
Nguyen nhan do dnh hudng cia c6ng t6c ph6

vO d6t dS khi khai alao dudng 16 lam phet tri6n mA
rQng cac hQ khe nut nguy6n sinh, met phan l6p
v6n c6 trong kh6i da... du6i tec dung cria 6p luc
cria c6c l6p d6t da l6p b6n tr6n, tu trong alrt (lS bi
ph6 hriy vO vqrn tren n6c ld, 6p h1c cria nudc ngAm,
inh hudng coa c6ng t6c thi c6ng dan il6n n6c ld
bi6n d6ng ldn, kh6i de n6c bi long rdi vA sr,rt l&,
hinh thr?c pha hoy nhu hinh ve H.1a.

2.2. HiQn tu.utg bing ndn
Nguyen nhdn do sau khi khai diro d5t d5 phia

n6n dudng ld m&m y6u va g{p nu6c lam cho khSi
dd m&m h6a d5n d6n cudng d0 c&a kh6i d6 gidm,
Ong suSt trong kh6i d6 vugt qu6 cudng dO gioi han

cia kh6i tI5 dan cl6n su ph6 hriy kh6i aIe, ngoai ra
do trong d6 mem ham luqng khoing vat s6t I6n khi
h0t nudc sE bi truong nd sinh ra ap luc truong ld
do d6 phet sinh bi6n d4ng d6o vi bi6n dang luu
bi6n d6n d6n hipn tuqng bung ndn ld, hinh thr?c
ph6 hiy nhu hinh H.1 b. .

n. Hien fi.y$g bi6n dpg n6c lit vit hing n6n
. Nguyen nhan khi ddro dudng ld trong d6 m6m

y6-u duoi tAc dung ctla ep l\rc theo phuong
thing dong, c6 th6 la do 6p lr,rc cia l6p dat da
phia tr€n, ap luc c6c cuc da b! long rdi, Ong su6t
c5u tao hoic do truong nd khodng vat s6t khi
hft nudc phia n6c vd ndn din tt6n hign tuEng
bi6n dqng n6c va birng ndn, hinh thr?c ph6 hiy
nhu hinh v6 H.1c.

12 cOm Heutp ui sd r - aort
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th6 hien tr6n H.8.

I

H.8. Cdu tao chung cta vl neo gidm 6p: 1 -
Thanh th$p neo; 2 - Tdm dem; 3 - Dai 6c, 4 -
Ong gidm 6p [4]

H.9. CAc v! trl gidm 6p cho &fing ld: a - Gidm
6p phia noc td; b - GiAm dp phia ndn td; c -
Gidm 6p hai bdn hdng dtwng ld; d - GiAm 6p
hai b€n g6c ndn ld

I ac oung cua ong gram ap:
.i. Khi vi neo bi k6o chua ldn; 6ng gidm 6p n6i

riCng va toan vi neo gidm ep n6i chung chua ph6t
huy tec dung giim 6p; chring v5n chi c6 tac dung
nhu vi neo th6ng thLrdng;

.:. Khi dai lugng ap luc ddt da xung quanh
dudng ld c6 gie tri l6n thi lgc k6o todn neo tAng.

c0nG ilGntP il6 sd t - 20t4

vfta, thanh vl neo d ttAy c6 hai tac dung: th0 nhdt
c6 tac dung cia thanh neo blnh th.Lrdng, thf hai c6
tAc dung phut 6p voa lien k6t kh6i d6t d6 nl?t n6.
xnoan phut 6p voa c6 th6 cdi thiQn cac tinh ch6t
co lf c0a tt5t d6 xung quanh dudng ld, lam cho vi
neo v6i kh6i ddt tt6 xung quanh sau khi phut 6p
v0a tao thanh mQt chinh th6 cirng nhau mang tai,
ch6ng gi0. T6c dr;ng ch6ng gi0 cria phuong ph6p
vi neo khoan phut 6p voa bao gdm cec mAt sau:' .! VOa phut c6 th6 l5p tliy c5c khe nrlt trong
kh6i d6, phdng ngtra phong h6a, phdng ngira sLP

sam nh{p crla nudc l2rm gidm cudng d0 cia kh6i
oal oa:

* Sau khi phqt 6p. voa kh6i d6t da nut nd xung
quanh dudng ld tr& thirnh kh6i chinh thc, tinh li6n
kh6i cao do d6 nang cao aluqc luc dinh k6t, g6c ma
s6t trong, m6 tlun dAn h6i crla kh6i da tir d6 nang
cao dugc cudrlg aIO cho kh6i da, lam cho kh6i da c6
th6 h mot bO phQn c|]a ket c5u ch6ng gill;

* Sau khi phut 6p vila lam cho kh6i da lian kh6i
c6 tdc dung bio dim ph6n b6 deu tii trong t6c
dung l6n f6t cdu ch6ng gitr, trenh duEc su tAp
trung ong sudt eiSm c6 thd gAy ndt tqi cho k6t cdu
ch6ng gio;

* N6u trong truong hEp k6t hqp vdi be t6ng
phun ludi thep. thi sE tao thanh t6 t(gp cec tang,
vdng ch6ng gio c6 hieu qud nhu: vdng ch6ng gi0
be t6ng phun lu6i th6p, vdng n6n 6p du6i t6c dung
ct]a vi neo vir vdng gia c6 bai srr khu6ch t6n cia
voa khoan phut trlr d6 nang cao CruEc pham vi
mang tii c6 hi$u qua cia k6t cAu ch6ng gi0, ning
cao dugc tinh chinh th6 k6t cau ch6ng gio va neng
lyc ch6ng gi0 nhu hinh H.'10;

n Sau khi phut 6p v0a lam cho ep lqc n6c
chuy€n xu6ng hai b6n h6ng dudng ld mOt c6ch
hiQu qu6 hon, th6lg qua khoan-phut.gia c0 hong
do d6 c6,th6 chuy6n tdi trong xu6ng n6n duong ld.
Sau khi khoan phqt lam cho vdng chiu tai teng lCn

ti, d6 vr:ra giim tlugc alo tip trung tai trang phia
nBn ld viragidm duEc ong sudt dudi n6n dudng 16

ti? d6 lam giim Oi6n dqng d6o phia ndn tludng 16,

giim luqng bing n6n cho dudng ld;- * Thanh neo khoan phut ld thanh neo dinh k6t
tr6n todn chi6u ddi thanh neo trlt d6 hinh thinh
nhi6u'tAng vong licn k6t thenh mOt chinh th6, ctng
nhau chiu tii ndng cao dugc tinh chinh th6 cho k6t
c6u ch6ng gio.

3.4. Ch6ng giD bdng vi neo giim 6p
Su kh6c bi6t gioa .vi neo gidm 9p vA vi neo

thong thudng ld sr,r c6 them mOt 6ng gidm 5p.
ThOng thudng, 6ng giim 6p c6 chi6u cao
khoang (40+60) mm; dudng kinh hong khoeng
119*251 mm, chi6u dAy thAnh 6ng khoing
(2,5+4) mm. C6u tao cia thanh vi neo giem ap

cIm
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