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MAt khAc, theo ly thuy6t vA n6 dudi r/r,c l'1,2,
4l thi s6ng phan xA lan truy6n tir mAt nu6c (gAi le
s6ng phdn x? 2) cong tuan theo cac quy luat quang
hQc, 6m hgc vi duEc xem nhu ph6t sinh tir lugng
nO nam doi x0ng v6i luqng nO that qua mat nudc.
TLr phan tich tren, chong ta dua ra so tI6 phan tich
srl xu6t hien s6ng phdn xa khi n6 tuEng n6 d{t
trong m6i trudng cId dudi nu6c (H.1).

MO hinh bei to6n la mQt luqng n6 hinh cAu c6
kh5i luEng (C), dL?qc ch6n sau vao trong m6i
trudng d5t d6 (c6 d0 s6u W),-chi6u day ldp_nudc
phia tren ld (h). Sau khi kich n6, s6ng Ong- s, 'it n6n
(cdn gai la s6ng t6i 1) lan truyen tir t6m n6 d6n mit
phdn c6ch gi0a hai m6i trudng d6t da va nudc. Khi
cl6, tqi dAy xu6t hiQn s6ng phdn xq 1 lan truyan vdo
m6i truong d6t d5 vAs6ng khric xA vdo m6i trudng
nudc. Cudng aIQ vd t6c d0 dich chuy6n crla c6c hat
trong s6ng phen xA 1 va kh[c xa duEc x5c dlnh ti?
di6u kien lien tucdoi vdi Ong suat vd t6c tlo tr6n
mit ph6n c6ch, d6i vdi trudng hgp phdn xq thing
g6c, duqc x6c alinh theo phuong trinh sau [ 5 ]:

[o1 +op1 =o6y{ (1).(2)
[uT +upx =uKX

Trong d6: or, opx, oKK - Tri s5Jng suat tuong
t?ng trong s6ng t6i, s6ng phan xa va kh0c xa;
uT, upy, ux6 - Tri s6 t6c d0 dich chuyBn cta cec
hat tuong Ong trong s6ng t6i, s6ng ph6n xq vir
kh0c xa.

. t,tng su5t trong s6ng lan truydn d m6l thoi ei6m
vd m6i di6m trong m6i trudng aruqc r0t ra tu alinh
lu6t bio todn xung luEng:

to
o= tp.c.u; u =:: (3)

p.c
Trong d6: DAu "+" - Tuong fng vdi Ong su5t n6n;
DAu "-" - Tuong ung vdi ong suAt k6o; r - MQt tl6
aISt al6; c - T6c aI6 6m lan truyen trong tlSt d6.

Thay (3) vdro (2) ta duoc phuong trinh:
9<x

p .c p .c fti.cn
Trong at6: po, pn, ca, cn - Mat d6 vd t6c cIQ

Ong trong ctit cl6 vi trong nuoc.
Gi6i h0 (1) va (4), nhQn cluqc:

or Sx (4)

tuong

Pn.cn - P .coPx = .or = -Kpx.or (5)
p .c + pn.cn

2Pn.cn
o1 = K6x .o1 (6)oKx =

Trong d6

Pn'9n -P '9 =6"rg9i ld hQ s6 phin xa, ddc
p .c + pn.cn

trung cho gia ki Ong suSt trong s6ng phan xa 1.

2Pn'cn 
-KKx: gei la hC s6 kh0c xa, dAcp .c + pn.cn

trung cho gia tri Ong suSt trong s6ng phan xa.
Vi vQy ta c6:
Kpx+KKx =1 (7)

.. Vi dQ crlng am hec cia nu6c nh6 hon crja d6t
da, do aI6 s6ng phan xA ti? mat phan cach nudc vd
d6t da vao m6i trudng da sC la s6ng ddn (Ong su5t
mang d6u Am). D6 c6 d0 b6n k6o ret nh6 so vOi da
b6n n6n, cho nCn s6ng phin xg sE c6 t6c dqng ph6
hu! r5t mqnh mfc dt d d6 c6 th6 s6ng n6n kh6ng
cdn d0 cudng dO de pha da.

C6c m6i quan hC (5), (6), (7) chi ra rdng biCn dO

trong s6ng phdn x4 vi kh0c xa phq thuQc vdo t! s6
giira d0 cong 6m hgc cria m6i trudng d6t da va
nu6c, $ s6 niy cdrng ldn thi Ong sudt trong s6ng
phen xa cang lon va nguqc lai. C6c phan tich d6i
v6i mOt s5 loai dISt dl6 duqc trinh bay trong E{ng 1 .

p .c + pn.cn

Bdng 1. HQ s6 phdn xa vd kh(tc xa cia m|t s6 toai d6t dd

IEIIMIEI@f,iml@
GilTifEtlwm.ll

IIil
EI[ Gil

xq lan truydn vao trong det da, t*c la trA vA trudhg
hqp n6 min trCn can.

Khi s6ng kh0c xa lan truydn tt6n mat nu6c thi
phet sinh.s6ng-d6n phen xa 2 tu mit nudc lan
truyCn xu6ng day nuoc. Tir thdi diem s6ng phen
xa 2 gap d6y nudc, n6 se lam thay d6i th6ng s6

ffizors

KIIllA IIllG UA COilG ilGHE M6

1

2J2

Khi chi€u sau l6p nudc bing kh6ng (h=0) thi
phuong trinh (5), (6), (7) sE c6 dqng:

opx =--ori o6x =0; Kpx =1;Kxx =0. (8)

Trong truong hqp ndy s6ng toi lan truydn d6n
mAt tU do chuy6n hodn totrn thdnh s6ng dan phan
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Trong d6: o1(R) - Quy lu6t bi6n d6i theo thdi gian
t c0a ong suat trong s6ng n6 tai mot thoi di€m
trong kh6ng gian; o - He s6 dAc trung cho sy
suy gidm cia hlm.5p lu,c n6; t - Thdi gian, trong
trudng hqp ndy bing t6ng thdi gian s6ng kh0c
xa lan truy6n tr:r day.nu6c d6n mit nudc va thdi
gian s6ng phdn xq 2 lan truydn tir mit nudc d6n
d6y nudc, 1=(2hlC").

ddn truy6n tir mit nudc cl6n d5y nudc, tai thdi
di6m,d6 s6ng phin xa 1 truyAn vao d5t de se
chuy6n thdnh s6ng ph6n xa toan phan va gie tri
bi6n dQ cta s6ng s6 nh6 hon tlQ b6n keo tam thoi
crla d6 ":

wi < wl < wi (1e)

D6 danh gi6 inh hudng cia l6p nu6c l6n d6n
m0c ttQ phd hu! ddt da do s6ng phin xq so.vpi
trudng hqp n6 min tren can, ta alua vdo hQ s6 Kn
blng ti s6 gioa chi6u sau ch6n thu6c n6 toi nqn
khi n6 dudi nu6c vd chi6u sau ch6n thu5c tdi
han trCn cAn: i

... Khi n6 tren c?n tOc h=0: :

n -wo -l .,\n- r-,, (20)
w6

.:. Khi 0 <h<h*:
- 2h o ,

,z - wr ---c" P''n I - (21)
WO

.t Khi h>h-:

x"=9=(rot e2)

Tu cong th0c (21) nhQn thdy khi h=0 thi trd v6
trudng hgp (a), khi h=h. thi trd vB trudng hqp (c),
vi vQy c6ng th0c (21) lA dqng t6ng qu6t cho ci ba
kuong hgp, n6 Ctac trung cho muc dQ ph6 hu| d5t
ct6 bdng s6ng phen xa (xem hinh H.2). K6t qui ndy
phu hEp vdi bac d6nh gi5 k6t qud ngoai thyc ti6n
n5 min phd d5 dudi nudc d6i vdi trudng hgp n6
om ngim [3, 5, 6].

H.2. ML?c cll phe hut dil cle beng s6ng phdn xa
(K) phtt thu|c vdo chi6u sdu ntbc h.

3. Ket luan

Khi n6 min ph6 cl6 du6i nudc, m0c d0 phe hui
cI5 bdng s6ng phdn xq ngoiri viQc phr.r thuQc vio gi6
tri-lugng n6, _tinh cnSt cr]a det da vir chi6u s6u n6
gi6ng nhu n6 trCn can, thi n6 cdn phu thuoc vdo
t6c d0 lan truyen s6ng am trong nu6c yir dAc"biet
cdn phq thuQc vio chieu sau l6p nuoc.

Khi chi6u s6u l6p nu6c tlng thi ldm gidm moc
dO ph5 hui det de do s6ng phin xq gAy.ra (t*c ld
gidm ning luqng trong s6ng phdn xq truy6n vdo

Xem tidp trang 50)

",(R)=e,(*1"
-o.t (16)

Thay gid tri t vdo (1 1 ) veo (15), ta nhin duqc
h.:

h
Cn'P

2a "[+) (17)

Gia tr! h- phu thuOc chi6u sdri ch6n thu6c n6
w, khi w tdng thi h. giim va nguEc lai.

c - Trudng hqp 3: h<h*
H€ s6 phdn xq s6 thay cl6i trong thoi gian

truydn s6ng n6, trudng hEp ndy xiy. ra khi di6u
kien (12) khong thoa man. Khi al6 chi6u sau ch6n
thu6c tdi han (Wr-) tI6 t6n tai slt ph5 hu! bing
s6ng phin xa dugc rft ra theo cich tuong tg
nhu trCn:

2hs

wi = wi.e c" F (18)

Phan tlch ba trudng hqp trCn cho thdy qu6
trlnh co hqc vit l!' xiy ra khec nhau (mot
trudng hqp n6 tren can vi hai trudng hqp n6
du6i nudc), chring ta nhfn th5y m0c dO pha
hu'! dAt d6 bing s6ng phd.n xa phu thuOc vao
chi6u s6u nudc, khi chi6u s6u nu6c beng
kh6ng thi muc dO ph6 huf d5t de beng s6ng
phdn xa nhan duEc lon nhAt, khi chi6u s6u
nudc tens ddn thi m0c dO ph5 hui ddt de giem
din vd khi chi6u sdu nuoc teng d6n gi6 tr! gidi
hsn h- thi mt?c dO phe hu! ddt da bing s6ng
phin xa s6 b6o hod, t0c la muc dQ phd hui d5t
ba oang s6ng phin xq s6 gio nguyen khi ti6p
tuc teng chieu sau nudc.

Mrlctla phd hu, d5t de ndy c6 thd dugc d6nh
gi6 qua qhi6u seu chon thu6c n6 tdi han ttuqc
x5c dinh tuong Ong v6i cac trudng hqp trCn. TiI
phan tich trCn ta nhan duEc:

G0ilG ilGutP il6 s0 z - 2org

opx(w)=o,(w)=p.[*1"-"'=t] (rs)

rffi0A flgc uA c0il0 ilGfli il6
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4. Kiit tuan

Tr)r nhong k6t qui ph6n tich ve ly thuy6t va do
dAc tinh toan th\"pc nghiem, chong t6i r0t ra m6t s6
k6t lu6n sau dAy:

.1. Hodn toin c6 th6 s0 dung mey toan dac diCn
tf alA do dqc chuyCn dQ cao qua gi6ng ct0ng xu5ng
ham khi thi c6ng c6c cOng trinh ttudng hAm c6 d6
sAu l6n. KCt qud tlo dac thUc nghiQm cho. thdy
phuong phep do nAy c6 CIo chinh.xec chuy6n cl6
cao hoan toan dap ung cluEc y6u 6iu .r.Q chinh x6c
cen thi6t trong thi c6ng c6c c6ng trinh hAm.

.! Phuong ph5p chuy6n dQ cao xu6ng hAm
bing m6y toan dac ctiQn trl cho ph6p tU dQng
ho6 que trinh do d?c, nang cao hiCu qu6 cria
c6ng tec tric dia khi thi c6ng cac cdng trinh
hAm, khic phqc duEc nhii,ng kh6 khan va mAt ky
thuQt thudng gap phdi khi sr) dr;ng cac phuong

' phep do cao truyen th6ng.O
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ddt da) ve khi chi6u sdu l6p nudc l6n ho{c bing
gie tri tdi hqn (h>h-) thi moc dQ ph6 hu! ddt d6
do s6ng phin xq s6 kh6ng thay d6i (tl?c la nang
luqng trong s6ng phin xq truy6n vao d6t da nhd
nn5t va kh6ng thay d6i khi chi€u sau l6p nu6c
teng). Gia tri chi6u sau ldp nudc h* dugc xem
nhu ld tti6u kien bi6n dC xuSt hien hien tuEng n6
om ngim dudi nudc.E
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';. SUMMARY'r :,

content of this paper presents some
methods to carry elevation from the earth's
surface to underground which including the
principle and ability of these methods.,The
results and calculations of measurements
are base on model of vertical well while the
elevation is changed by total station
(TCR405), - 1,,,.,,

The

underwatql, the measure of destroy rock stone
by the r6llected wave depends on not only
value of explosion, the properties of rock stone
and translated velocity of sound wave in water
but also special on the depth of explosion
underuater. When the depth of underuater
increases, the measure of destroy rockstole
by the reflected wave decreased, the depth of
undeMater higher or equal limited value (h >
h*), the measure of destroy rock stone by the
reflected wave do not change. The value
of the depth of underwater is initial
condition to occur the phenomenon on
undeMater simmered explosion.

'l

SUMMARY
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