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Fr 5t nao hda nudc la mot m6i truong b6t lgi

']f ntr6t o6i voi corig trinh dat tren n6 khi chiu
a 6s dung cfra s6ng chdn dQng n6. Hien nay
theo hQ th6ng ti6u chudn nd chung trCn th6 gioi
.cung nhu cia ta, trong c6ng th0c tinh ben kinh
nguy hi6m v6 ch6n dQng tt6u srl dung h€ s6 dnh
hudng cta di6u kiOn dia chat tai vi tri dAt c6ng trinh
vdi sia tri l6n nh6t (K"=20) [5], 121. Oieu niry phin
5nh d di6u kiCn dia ch6t ndy ctQ nguy hiem do tac
clQng-cria s6ng n6 ld ldn nh6t. Trong thpc t6 c6ng
t5c n6 min, c6 nhi6u cong trinh n6 gAn khu vyc d6n
cu hoac c6n x6c dinh chinh xdc dyqc qui m6 vu n6
d6 ddm bdo qui dinh ve an toan... Chinh nhong van
d€ ndy dat ra trong c6ng tAc an toan n6 le can phai
tinh to6n chinh x5c m0c d0 nguy hi6m cfa s6ng
chan dQng trong cl6t d5 n6i chung va trong d5t bao
hda nudc n6i ri6ng. Vdi lo?i tlSt thong thudng khi
nO trong mua mua hay dat bao hda nudc nhung
trong mia kh6.thi c6n xem x6t iinh hudng c0a
s6ng n6 nhu the neo? Trong thuc tien khi quan sat
dnh hudng c0a di6u kien khi hau theo mira d6n
c6c th6ng s6 an toa-n cria s6ng chdn tlQng n6 thdy
thC hiCn su thay d6i rat rO rCt. VAn d6 ndy clng
dang la mQt trong c6c hu6ng khoa hec duqc nhiBu
nL?6c tren th€ gioi quan tam. Ket qui nghien cou
cria nginh co hQc va vat ly dat dd chi ra ring cdc
thOng s0 cia s6ng n6 li6n quan chat ch6 vdi trqng
thei d6t d6, vi vay viec nghien c0u m5i quan hQ

tr?ng thai d6t da v6i s6ng n6 ld viQc c6 f nghia
thuc ti6n va khoa hgc.

1. Phan tich inh hu&ng cta c5u trUc dat da
khi chiu tii trgng trong s6ng n6

. Khi nghien c*u tac dQng co hQc c0a n6 trong
d5t ddt.da hay nghicn c*u qua trlnh lan truyAn crla
s6ng n6, s6ng ch5n clQng trong m6i trudng d6t da
cAn phii thiCt lap quan hQ gi0a c6c dqi lugng 0ng
suat, mAt alo hoAc th6 tich rieng v6i mot trong c6c
dai lusng nhiCt dOng luc hQc (To hoAc Entropi S...).
M5i quan hQ niry chinh lir phuong trinh trang thai
crla m6i trudng det d6. Dd c6 th6 hi6u vir drp dung

n6 c6n phdi phan tich nghien cuu dac di6m bdn
ch5t kicn trrlc cia atSt de, tir d6 moi cho phep van
dung hieu qua.

O5t da trong tr,r nhi€n duEc cdu tao tir ba pha
co ben la r6n, ldng, khi. Tu!,theo loai d5t da, dieu
kien dla chdt, thuy ven coa ncn dat cl6 md ti lQ vd
c6u trtc c6c pha ndy s6 kh6c nhau. Vi du d6 tr6n
can thong thudng t! lQ pha l6ng rAt nh6, ti te pna
khi l6n, d5 6 dudi nudc hay d6 b6o hoi nudc thi
nguEc lai.

Det bao hoa nu6c c6 dac di6m trong t6t ca cac
16 r6ng. hay gAn nhu tet ca the tich 16 r6ng tldu
chria clAy nu6c. Trong d5t bao hoa nudc c6 th6 c6
hoqc kh6ng c6 thdnh phAn khi, n6u c6 thdnh ph6n
khi thi ch0ng kh6ng d treng th6i tu do md lu6n d
tr?ng thei n6n 6p trong c6c 16.16ng. Noi cach khac
thinh phdn kh6ng khi trong dat bao hoa nLpoc lu6n
d trqng. th6i c6 ap, Ty l4 thdnh phAn kh6ng khi
trong det beo hoe nuoc thudng rdt nhd nhung lai
c6 dnh hudng CI6ng ke d6n tinh chdt co l! chung
cia m6i trudng, nhat la khi chiu tii trqng dong.

Trong trudng hgp t5ng qu6t c6 thd coi m6i
trudng det da n6i chung ld trudng gdm ba pha rin,
l6ng, khi. Tinh chAt co lf coa chring khong chi phr.r

thuoc vao thanh phan c6c pha, md cdn phq thuoc
vao trang.th,ri c6c. pha, kh6ng gian, thdi gian vd
cac yCu tO tac dong bCn ngoai kh5c. Vi viy vi€c
nghien cou t6c dong co hec n6, qu5 trinh lan
truyBn s6ng n6 trong m6i truong d6t d6 cen phai
xem xet enh hudng t6ng hEp cria c5c y6u t6.

N6u gqi ar, cr2, ca ld ham luqng tuong ung voi
cac thanh phan khi, l6ng, rin duqc tinh theo th6
tich ddt beo hod n*6c vd pr, pz, p3 la kh6i luong
riCng hay cdn ggi la mit dO crla c5c thdnh phdn
tuong Ong. Khi d6 trong trqng thSi tu nhi6n, mQt dQ
trung binh clja m6i trudng d6t d5 ba pha ps duEc
x6c dinh nhu sau [5]:

Po=d1p1+o2P2+c[3P3=mn /. (1)
cx,1 +c(2+03= 1 (2)

Trong d6: m.- Kh6i luqng t6ng hgp cria ba thanh
phan; V - The tich chung cua dat da.

E conenailEril6sds-zorr

r0r0[ [0G uA G01r0 I|GHE ilocNm



fl
l0ze gs gu rlusr ur0c

'6uonp ugnl rEr.j cpq upq oep
e^.uon ur?!p gc 6ugel 'chg ugtl 6uoc 6uQnp lgr.u PI

cqnu poq opq )gp enc (a)o=o 6uoc 6upnp p1 cqnu
poq ogq enqc p^ poq ogq tgp eO!6 uPq oo nequ
c?ql ns,(gut uguu [H quttl ir.l] 9p '.lc!] 

uEqd

'rg1 wgrb 6uoc 6uPng ' 7
:!eJ elb 6uoc 6ue,ne - t^,:np 6uep u?tg - uo? :lgtt
uep ueq !g!e - "o :ognu Qott o?q ryG - q :cgnu

eoLt oeq enqc lge - e :6uQp bubtl p nlqc y.14

6uep uglq op ,gns bu'q ep c,nl.n hqd ns 'L'H

oenu eoq opq Enqc lgp !9^ uoC 6ugl u?tld quPql
oe^ enp n-ai( ;rqc 6ubn4 tgut Enc lPl niqc 6uPu
pql npp uriop rer6 u?u 'u?u niqc 6uQtl{ nqu n?Ll

cgnu iq1 6uo4'dg 9c cgnu 
^Ep 

E4rtl3 6ugr gt 0q,
upol p.^ gqu l-pJ rn op cqnu Potl opq 19p tgrr'tpqd
e4^ 0p ouenc np tpns de rql nEp ueop lele *

:uDop !e!6 teq ulPl elqo p^ uPr.l sPLll 9s(
6u64 lpt niqc rql 6uon4 ;9u e1c 6u4 upqd 1q1 9ur
6u64 r-el niqe pt lQtq oPp'6u0p 6udl !P] niqc lqy :

'u91 6up1 gs en uqc '6uqn:1 tgul tgql el
u9u iq !q)'cenu op tuElo ?s zn'tD ouQnql 6uqqt
'en'zn'tn irl pt6 3gc lgp u?!q ns u?p uEp lPl niqc
6unc reql 6u-op 6uenrl'!9tu 

'er.rc 
;q>1 

r6u9[ 'up: ugqd
qu?ql eq pc'(qu4 ugu) qu11 6uo.r1 lPl niqc'tq,

' '6uqru1 lgru 6uo4 u?r leq elc lgqc qull
pt tolq cPp ]eq uPqd quPql c9c 6udnl u-tPtl '6u64

l?l elc 6unp ca1 u'er6 1qq1 'Op 6u,Qnc 'l9r.l3 tlull oe,^

cQnql nqd 'nequ cgql.l9.r ?s l?p 6uorl ugqd qu?ql
cpc efc 6u4 ugqd 1q1 d1'nqc 6ugql 'uEq uPOu 6u0p
6uo4 rgl pl ]0lq cPp'lg] nl'tc rql u?u 'ufl] r.u?!p

cPp c9c oO cqnu pn 1q1 6u9q1 e4;6 p ugnl pn

uPl leq cgc Enc l?I u9!l P^ oel nEc oP^ conql nqd
ui.r ]erl enc ugu nirlc qulf 'u?u nitic 6uqql ,nqu n?q
c6nu ;-^ iequ 191 ugu nlqc 6upu pqq qc lql 6uqr.ll

Irtl pp t_pp e[c u?q oc ugqd qupql eq 6uorl
(u u ) - Q\ [-f -O* -,J=(EP- zP-1)= tP

:c4q) ngtq

9c ?s tr.tl uH lEq qc!] gqt 6udnl lgtll P^ lEq 0p lPLu
'u? 0p oeql lLU lgqo 6udnl LuPtl ugol qull n?N

(e) %oor'#*= M

:c4Lll n?!q ooql qullconp ule 0G
(s) - ed(u-I)=8den=1.

:p11. 'up.r 1Eq c9c enc qcll 9ql 6uonl lgLly rxPl6

Ie,t upi ouq's iouEp ugLic 6ugs''9u 6u9s r!1c u9,(n4
u-et 0p cot ltll 6u9r 0p 6uH lqy % L uQp % 09
nr tuit6 ttll 19s pi np 1n 'tupr6 9p e1c 6ugr Qp 1q1

cnf dg p[|c 6unp cg1 WnO '% OZ u?p l, ,r,r1 6upnq1
'o7"'g9 u9b t'o 4] 6uQp oep 9p ]gp bpc 6ugr Qg

(r)A on u-I | _-:-=-= ? , €d Zo+lo u -

:c4rq1 6ugc ootll qu!] 3 6u9J 9s +H
(e) oo!'(zn+tD)=%u 

^eq 
u=zn+lD 

.
:nes 9q

uenb oeql quip cpx conp 9p lgp E0c u 6u9r qcl
'9p ugi(nqc rP ei Pn dPP 9P 9u 6uonl

6upu u-ot nen 6upl u(;p ugo Ipu ng;p 6up1 6u1c
qu 6uift c9l 6ugq>1 c4rs p^ ?p t-Ep u?q 0p tql 0p lCLu

6up1 rqy '"uc76 e uep !'! ,nl 6u0p oep 6upnq1 6uqq1

'ugqd qupq 19n 6u9oq1 cgc E1c 0p lpu Pnb pn^ ?r.ll
6u'oqf lql ep lep enc Op ley\l 'e4u uoLl p^ 

"uc76 I u9P

lep 6u4rc r9c 4r1 queq ngc cdnp nil lei 0p ]ey\l

e

(q

(e

co

@

'tel 'tZl 'tt1 ! H r.lutq nqu uorq ?ql6u0p 6uoJl

!p] efic 6uep uglq e.^ ]?ns 6uO eOrO 0q uenb 9.p n?!q

conB nqt pp Buotld 6uot u.tgltl6u ;q1 c9c qcp ugq6
' '(Lup4 ugqd rpn 1QLu.6ugoq1) ugt rD n?N +

(u1qDu

upud lpn lOLu 6u?oql !t{c g'tu) o=LD ngN +
'6uen4 tgtu

elc 6unqc rpl nlqc qull ugp 91 6u9p 19.t 6upnq qup

9c rn lql 6u,6n1 upq t$ poq oBq lgp 19^ 6u?!U
'uP: eqd

pt ?s lpl niqc er6 ureql n9,( pqc upqd quPql tql uol .

cnc np l9ns dp ltll cPort 
""U, 

Oi,,]rlur"&1"fi;,;, 
U,

n9,{ 1qc 6uqn4 rgu rg1 nlqc c4rs prr 1q1'upqd UuPU}
qcg qq1 epc d6t{ nql r.tutrl gnb p; n9r( 1qc Pui'!qI
en cf,rnu u'gqd qupql req enc d? ugri ds et Igx [pn
r^ 'op nl tpql 6ue4 e 6ug1 pr;q1 upqd qupql !e] ugl

91[ ifloil 0il0c tr c0[ u0llx



CNM r0r0A [0G uA GoilG NGHE r$6

.2. Phuong trinh treng th6i cta m6i trudng
ddt bio hod nu6c

Tinh ch5t cia m6i truong khi chiu tdi trang dong
va qui luat lan truy6n cria s6ng xung kich trong m6i
trudng d6 duqc xac dinh tD phuong trinh trang
thdi cia n6. Phuong trinh trang th6i crla m6i
trudng li quan -he gi0a c6c clqi tuqng Ong su5t,
mat d0 hoac th6 tich rreng vdi mot trong C6c dai
lugng nhiQt dQng luc hgc (f hoac Entropi S...).

Dang t6ng quet cia phuong trinh c6 dang [6]:
f;f(p,r) hoic P=<p(p,S). (8)
Dat da trong tg nhi6n duoc c6u tao tU ba thanh

phAn. rin, l6ng, khi. Khi d6 dd phdn 5nh chinh xec
co c5u chiu tii crla m6i trudng ia phii coi n6 la m6i
trudng ba pha vd tinh chiu n6n cia m6l trudng
duoc x6c cfinh bdng khd ning chiu nen cia bi
thdnh phAn. Ven de la lam th6 nao d6 c6 m6t

. phuong trinh t6ng quat tu cAc phuong trinh thdnh
phan khi, l6ng, rdn. D6 c6'duqc phuong trinh t6ng
hqp, cAn nghiCn cr}u phuong trinh tqng th6i cii
tirng thanh phdn-. Ching ta sE xem xet mQt s6
trudng hqp cU th6.

Theo l1i thuyiit d6ng tsc hgc ch5t khi, phuong
trinh trang thei khi li tuAng duoc m6 td dang [6]:PV=Rr I (9)

Vd vdi khi thyc (phuong'trinh Ktapdiron-
Vendeleep):

P=A(S).pKlr (10)
Trong d6: P-Ap sudt: V - ThB tich ri6no crla

chdt khi; T - Nhiet dQ; R - Hing s6 rni r1i trldng,
R=Cp-C-v; Cv - Nhi€t dung tling tinh; Cp - Nhi6t
dung ClSng 6p; Kr=Cv/Cp - Chi s6 da bi6n crla khi
thtrc; A(S) - DQ c0ng 6m hgc crja m6i trudng; S -
Entropi tai thdi tliSm x6t; So - Entropi rai thdi di6m
ban diu.

s-tq
A(S) = Re cv 

(1 1)
N6u lA qu6 trinh doan nhiet ta se c6 A=const

trong su6t qu6 trinh, khi d6 ta sE c6:
p=A.pKl,

Ndu bi6u thi A vd P6 (6p suSt ban rr6u) qua qu5
trinh qua cec d?i luqng Co, Kr, por ta sE c6:

^=# ,. ,o="3*l' (12)

. Chri f c6c dAi luqng p vd C bi6u thi qua hai chi
s6: Chi s6 d6u ki hi6u lA "0" chi t6ng th6i aIAu; Chi
s6 th0 hai ki hiQu ld "1" chi m6i trudng ta chat khi.

Ti] cl6 c6 phuong trinh trqng th6i d6i voi khi
thgc trong qua trinh doan nhiet c6 dang:

Trong d6: P, Po--Ap sudt d trang th6i khao sat Va
trang thai ban dAu; C61 - T6c d6 lan truyCn cria
s6ng 6m trong m6i truong khi; K!=CJC, - Chi s6
da bien; p1, por - Mat d0 khi a trang th6i khio siit
vd tr4ng th6i dAu. Trong cli6u kiQn ti€u chu5n c6
Cr=340 m/s; pF1,27 kglm3, K1--1,4.

* D6i vdi cn5t t6ng phuong trinh hqng th6i c6
dang [1]:

e=eo * 
c6z.poz [[- f' -,1 (15)." Kz 

ll.ooz J I ' ,

Trong d6: ?, Po- Ap sudt d trang thai khao sat va ep
suat ban_ dAu cria khi quy6n tr6n mat nuoc; K2 - Chi
s6 da bien cta m6i truong nuoc duqc xdc dlnh bing
thuc nghiem (theo Liakh6p K2=3, Fridric K2=7-
Stanhiukovich Kz=8); Coz - T5c dO lan truy6n crJa s6ng
6m trong m6l hLrdng l6ng; p2, pe2 - Mat dQ nu6c d
trang thai khao sat va trang thai dAu. Trong di6u kien
ti6u chudn c6 C62=1500 m/s; poz=1000 kg/m3.

Bi6u thOc (15) chi ra ring, chi cAn rhay d6i p2 r5t
nhd cong lam cho ap sudt tang ten rdt t6n, diau d6
phdn 5nh Clirig thuc t6 ta m6i truong nu6c hiu
nhu kh6ng chiu nen.

*.Phuong trinh trang thei d6i v6i ch5t ran:
D6 c6 tlugc m6t phuong trinh trang thei phan

6nh drlng thuc ctrSt m6i hudng la m6t v5n eb r6t
kh6 kh5n, vi sr,r tdn t?i c6c pha trong n6 khong theo
qui luat. Vi v6y tl6- c6_th6 xay dung phuong trinh
trang- thai cho chat r5n thi nguoi ta dua ra giii
thuyet m6i truong r6n la OOng nirSt d5ng huong-vtr
kh6ng c6 nudc 0 c6c td r6ng... G.M. Liakh6p da
dua ra phu.ong trinh thuc nghiBm cia thirnh phdn
ren trong dAt b5o hoir nu6c c6 dang [al, [S]:

P=Po+#'lt*i'-,,] (16)

Trong didu kiQn tl6u chuSn c6 Co3=4500 m/s; po.=265g
kg/m3, rc - Chi s6 da bi6n coa m6i truong (r=i.

Phan tich phuong trinh trAng thei crla thdnh
phan tung pha (14), (15), (16) nhfn rhdy phuons
trinh trang th6i cia chet l6ng vd r6n git5ng nhau, chr'
kh6c nhau d chi s6 da bi6n, cdn ohuono trinh trano
th5i cia ch5t khi-cung c6 th6 dua v6 dqig tuong t[
chat l6ng vd chAt rdn, vi vdy viQc t6ng hop chr;ng
mQt phuong trinh trAng thdi cho m6i trudng ba pha
la hoan toan c6 the thyc hien duEc.

- Khi gi5 tri P thay d6i tap ruc k6o theo sy thay
cl6i gi6 tri c6c tham s6 kh6c nhu po, Co va cec gie
tri crr , qz, os...

P=Po
pl

p01
(14)

2C
P =Po

01 hay
xi.p[1"

(13)
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khao sat phu thuoc vao trang thai crla d5t de, thd
hiQn bing ham lugng c5c thirnh phAn khi vd l6ng
trong d5t. Khi ham lugng thdnh phAn khi cang lon
thi lam cho 5p llrc n6 suy gidm cdng nhanh vi
nguqc lai khi ham luqn-g thdnh phin nudc cang
ldn thi lam cho 5p lqc n6 suy gidm chim hon. N6i
c6ch kh5c su t6n tai cua nudc trong c5c 16 r6ng
lam cho s6ng n6 suy gidm cham hon khi ra xa t6m
n6 vd lim ting mlic dQ nguy hi6m 6 c6ng trinh.

.:. Ham luqng thdnh phAn khi trong dAt beo hda
nu6c mac dn,ret nh6 nhu.ng c6 dnh hu&ng l6n d6n
gia t6c suy gidm drp luc n6 tai di6m khao sat. Thanh
phdn hirm lugng khi vi nu6c lai phq thuOc m?nh vio
khi hdu theo mia, di6n.hinh h mira kh6 va mta mua,
vi vay dA ar6nh gie chinh x6c enh huang cia s6ng n6
den c6ng trinh trong. ddt n6i chung va d6t bao hda
nudc n6i ri6ng thi c6n xem x6t d6n hirm luqng cac
thinh phAn nu6c vd khi trong ddt.

* Tir ket qud nghiEn cuu cho ph6p khuy6n c5o
trong viec tinh toen chinh xac muc ato an toan d6i
voi s6ng chdn cfQng cin xem x6t d6n cli€u kiQn dia
chAt theo mta trong thdi gian n6. Khi n6 trong mta
mua cAn chri y tang hQ s6 an toen d6i v6i s6ng
chan dong trong cac loai dat.a !
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d6o c6t th6p k6t hqp v6i lu6i th6p vA b6 t6ng phun
cAn phii ti6p tuc nghiCn c0u arC d6p Ong dusc y6u
cAu thuc t6 sin xuAt.o
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Ngudi bi€n Qp: Vd Trgng Hing

xflor [0c uA Go]rG I|GHE iltoCNM

The mosl adverse environmental ground
for construction is a saturated water ground
when it is impacted of the explosion wave.
The level of impact of explosion wave in a
saturated water ground depends on the rate
of components gases, liquids and solids
which make up to ground. Based on the
exploiting and establishing the equation of
state for saturated water ground to analyzes
the effects of state of the rock's specific to
the characteristic impact of the explosion
wave in saturated and unsaturated water
ground.

SUMMARY

SUMMARY

The paper refers the study results of
raising the efficiency using the metal-
synthetic material rock bolt with shortscreat
and metal net for supporting the
underground constructions in Qu6ng Ninh
zone.
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