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1. Téng quan

Trér. thé gii, cong tac ndé min pha da dudi nudc
duwoc bét dau ap dung tir thé ky XVIII, nhung mai dén
gitra thé ky XX né méi duoc ap dung rong rai, voi cac
hang muc nd pha rat da dang nhw [3]: no pha da moé
lubng va khoi théng ludng lach, né tao hé mong cho
cong trinh cau, nd xay dwng au tau bén céng, no dao
hao dé dat cac duong ong dan nhién liéu va dat day
cap qua day song bién, nd khai thac khoang san, no
phuc vu xay dirng cac cdng tnnh quan sy duwdi nuoc.
Cac phuong phap nd chi yéu duoc ap dung nhw né
om, né vang v&i cac lwong no dat trong 16 khoan,
dudi hb hoéc béng cac lwong nd dat ngoai hay béng
lwgng nd 16m.

Mac du da c6 khong it cac cong trinh c6 juan
tam nghién ctu vé cong tac né min pha da duoi
nwéc, nhung hién nay con t6n tai nhleu van dé vé
Iy luén, ve ky thuat va cong nghé can dwoc nghién
ctru gidi quyét nhu: anh huang cua lop nuoc dén
qua trinh co hoc vat ly xay ra khi no pha da, cong
thire tinh lvgng nd, chi tiéu thudc né, ky thuat diéu
khién t0| wu va ki thuét khoan, dinh vi dwéi nuoc..

Pa s6 cac co quan thiét ké van st dung hé thong
cdng thire xac dinh cac thong s6 ndé min trén can de
tinh toan cho né min dwéi nuére, vi vay cac két qua nd
min dwéi nuwdc khong phan anh ding ban chat va
khéng da chinh x&c. Cac chuyén gia nghién ctru vé
nd min pha da dwdi nwéc d&u nhan thay réng, gira
nd min trén can va né min dwéi nwdc cod sw khac
nhau vé nhleu mat. Nhiéu tac gia da dwa ra nhan xét
[3]: “Trong tét ca cac trwong hop khdng thé ap dung
may moc cac thong so nd trén can dé tinh nd min
dwéi nuwéc”. Co sy khac nhau dé la do ton tai lop
nwaéc phia trén luvong nd da lam thay ddi qua trinh co
hoc vat ly khi pha huy da.

Xuét phat tir ly do trén, bai bao di séu vao viéc
nghién ctru phan tich anh huwdng cda I6p nwéc dén
do pha huy dat da bang song phan xa.

Bé Tw lénh Céng binh

2. Anh hwéng ciia 16p nwée dén mive 9 pha
huay dat da

Ly thuyét pha da béng song phan xa cla G.I.
Pakropski va A.N. Khanucaep [5, 6], da ching
minh ring dbi véi d&t @4 cé dé ciing am hoc
(p.c)>5.10° glem®s (do cirng &m hoc bang tich
gitra mat do va tbc do am lan truyén trono vat ligu),
thi co ché pha huy da chi yéu do séng o suét.

Cing theo ly thuyét nay, khi song t¢: :n truyén

tr Iwong nd dén mat phan cach gitra hai moi
tredrng, thi phat sinh séng phan xa (goi & song
phan xa 1) lan truyén nguoc hwéng véi song téi va
quy luat phat trlen clia song phan xa dugc xem
nhw lan truyén ter lwong nd do ndm ddi xing voi
lwong né that qua mat phan cach.

H.1. M6 hinh sw xuéat hién séng dén va séng
phan xa & mat phén cach: C - Lwo'ng né thue; C’
- Lugng nd do 1; C” - Lugng nd o 2; 1 - Séng
téi; 2 - Séng phan xa 1; 3 - Soéng khuac xa; 2 -
Séng phan xa 2
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Mat khac, theo ly thuyét vé né dwéi nwéc [1, 2,
4] thi séng phan xa lan truyén tlr mat nwéc (goi la
song phan xa 2) cling tuan theo cac quy luat quang
hoc, &m hoc va dugc xem nhw phét sinh tir lvong
nd ndm ddi xirng véi lwgng nd that qua mat nwéc.
T phan tich trén, chung ta dwa ra so dd phan tich
sw xuat hién séng phan xa khi nd lvong nd dat
trong méi tredng da dwdi nwée (H.1).

Mb& hinh bai toan & mét lwong nd hinh cau cd
khéi lwong (C), dwoc chédn sau vao trong moi
trudng dat da (c6 d6 sau W), chleu day Iép nuéc
phia trén |1a (h). Sau khi kich né, séng rng suét nén
(con goi la séng t&i 1) lan truyén tir tam nd dén mat
phan cach gitra hai mai tredng dat da va nwéc. Khi
do, tai day xuéat hién séng phan xa 1 lan truyén vao
méi truéng dat da va séng khuc xa vao méi tredng
nwéc. Cudng do va téc do dich chuyén clia cac hat
trong so6ng phan xa 1 va khic xa dwec xac dinh ti
diéu kién lién tuc déi véi ung suét va tbc do trén
mat phan cach, déi voi trwong hop phan xa thang
goc, duoc xac dinh theo phwong trinh sau [ 5 ]:

{UT +Opx = 0Okx A1), (2)
Ut +Upx =Ukx

Trong dé: o1, Opx, Okk - Tri $0.ng suét twong
rng trong song t&i, song phan xa va khdc xa;
uT, Upx, Ukk - Tri s6 tdc do dich chuyen clia cac
hat tuong ng trong séng té&i, séng phan xa va
khac xa.

U’ng suat trong séng lan truyén & méi thoi diém
va mdi diém trong méi tredng dwoc rat ra ti dinh
luat bao toan xung luvgng:

o=1p.c.u; u=£ (3)

p.c
Trong d6: Dau “+” - Twong (ng v&i (ing suét nén;
Déu “" - Twong (rng v6i (ng sudt keéo; r - Mat do
dét da; ¢ - Téc d6 am lan truyén trong dat da.

Béng 1. Hé s6 phan xa va khic xa cia mot sé loai dat da

Khi chiéu sau 16p nwéc bing khong (h=0) thi
phwong trinh (5), (6), (7) sé c6 dang: -

Opx =-0r; Okx =0; Kpx =1;Kyx =0. )

Trong trwcng hop nay séng t6i lan truyén dén
mat ty do chuyen hoan toan thanh séng dan phan
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Thay (3} vao (2) ta dwgc phuong trinh;
Or  Opx = Skx (4)
pe P& Py
Trong d6: pg, pn, Ca, Co - Mét d6 va tbc do twong
trng trong dat da va trong nuéce.
Gidi hé (1) va (4), nhan dugc: ¢

PnCnh —P € i
Opx = T =—Kpx.0 (5) -
(o o R o T E
Zonmis
Okx =——————.071 =Kkx.O- 6
KX =00 ey oT — Rx-OT (6)
Trong do:
_PnCn=P € _i goila hé sé phan xa, dic
p € +PpCh ’
trwng cho gia tri (rng suat trong séng phan xa 1.
2py .
¢=KKX: goi la hé s khac xa, dac
p.c +p,.Cp

trwng cho gia tri (rng suét trong séng phan xa.

Vi vay ta cé6:

Kpx +Kgx =1 (7)

Vi dd cting 8m hoc cla nwéc nhd hon clia dat
da, do d6 séng phan xa tlr mat phan cach nwéc va
dat da vao méi tredng da sé Ia séng dan ((rng suat
mang d4u am). D4 c6 d8 bén kéo rat nhé so véi do
bén nén, cho nén séng phan xa sé co tac dung pha
huy rat manh méc du & d6 cé thé séng nén khong
con du cwong d6 dé pha da.

Cac mdi quan hé (5), (6), (7) chi ra ring bién do
trong séng phan xa va khuc xa phy thudc vao ty sé
gitra @6 cirng @m hoc cha méi trwdng dat da va
nwéc, ty sé nay cang Ién thi (ng suét trong séng
phan xa cang I&n va ngucec lai. Cac phan tich déi
v&i mét sé loai dat da dwoc trinh bay trong E3ng 1.

xa lan truyen vao trong dat g4, tuc 1a tré vé truong
hgp nd min trén can.

Khi séng khac xa lan truyén dén mat nwéc thi
phat sinh séng dan phan xa 2 tr mat nwdc lan
truyén xubng day nuwéc. Tir thei diém s6ng phan
xa 2 gap day nuwéc, n6 sé [am thay ddi théng sb
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rng suét trong séng phan xa 1 lan truyén vao dat
da. Vi véy, quy luat bién ddi trong séng phan xa 1
chi dung & giai doan d4u cla qua trinh phan xa, khi
ma soéng phan xa 2 lan truyen tr mat nwéce chua
toi day nwéc hodc khi chidu sau Iép nwdc rat lon,
ma & do6 khi két thic quéa trinh pha huy tai mét
phan cach thi séng ddn phan xa 2 tr mat nudc
chua lan t6i day nwdce. Khi doé ta c6 cac didu kién
bién twong (ng vé sw ton tai cGia séng phan xa 1:
“Théi gian tac dung pha huy cta song phan xa tai
phan t&r @&t ndm trén mat phan cach gira hai moi
truong dat da va nwéc (7 ) phai nhd hon tong thoi
gian lan truyén séng khuc xa tlr mét phan cach
gitra dat da va nudc dén mat nudc va thoi gian lan
truyen song dén phan xa 2 tr méat nuwéc dén day
nwéc “ dwoce biéu dién qua quan hé sau:

T< Zh (9)

Cn

Hoac chiéu sau nwéc h* rat ra twong (ng tie
didu kién (9) goi 1a chiéu sau gi¢i han, khi d6 voi
moi h=h* quy luéat trong song phan xa 1 luén ding
(h* dwoc trinh bay & phan duwéi).

Khi diéu kién (9) khoéng thod man, co nghia la
song dan phan xa 2 lan truyen tr mat nudc dén
day nuwoc va lam thay ddi théng sbé trong song
phan xa 1 truyén vao dat da. Theo két qua nghién
clru vé nd dwdi nuwée [1, 2, 4] da chirng minh rang
khi séng phan xa 2 lan truyén tr méat nwéc dén
diém nao dé trong méi trwdng nwdc thi lam triét
tiéu ap suat trong soéng téi (frong tredng hep cla
ching ta la séng khic xa). Vi vay, tai thoi diém
song dan phan xa 2 lan truyén dén day thi bat dau
xuét hién hién twong phan xa toan phan cua song
phan xa 1 vao méi treong dat da. Khi do hé so
phan xa Kpx=1 gidéng nhu tredng hop nd min trén
can phat huy dugc tdi da nang lugng trong song
phan xa dé pha huy da. Tuy nhién, vi glal doan nay
tvong ng voi thoi gian tac dung nd ¢ giai doan
cudi, nén nang luvgng no trong song phén xa toan
phan truyén vao dét da luén nhé hon tredng hop
nd trén can. Khi chiéu sau nwdc cang nhé thi mirc
d¢ chénh léch néang lwong trong song phan xa gilra
trwong hop nd trén can va dwoi nwdc cang nho thi
nd dwdi nwdc cang tiém céan gidng trwong hop nd
trén can.

Pé phan tich danh gia anh hwdng cla l6p nuwéc
dén mirc d6 pha huy dat d& qua tac dung cla song
phan xa, ching ta lan lwgt phan tich cac trwong
hop sau dé so séanh:

a- Trwong hop 1: noé min trén can (h=0)

Chiéu sau chon thubc téi han (w, ) dé tdn tai
s pha huy bang séng phan xa dugc rut ra tw
diéu kién: “Bién d séng (ng suét phan xa trén

mét thoang I6n hon hodc bang d6 bén kéo tirc
th&ri clia da™:

|Gy (W) = o (W) = po-(rﬁ]ﬂ > [ox ] (10)

Trong d6: po - Gia trj ap lyc ban dau cla sén phadm
nd trong min; pe=(pes.D?)V/8; D - Téc dd kich né,
m/s; po - Méat do thuoc nd, kg/m? B - Hé sb suy
giam ham ép Iwe nd theo khodng céch, khi nd trong
cac loai dAt da khac nhau; B=1+3; [oi] - D6 bén kéo
tirc thoi cda da; ro - Ban kinh lugng né. o

T (10) nhan dwgc chieu sau chdn thudc nd
t&di han:

w:]:ro.[—[% p (11)

Nhw véy Kkhi no min trén can v&i moi chidu sau
chon thude w<wo thi tén tai sy tham (J|a cua song
phan xa dé pha huy d4. Theo ly thuyét vé nd om va
nd ngam thi gia tri cla chidu sau nay co thé duoc
xac dinh theo cdng thure [6]:

. c
—£3—
Wo=§ K

Trong dé: & - Hé sb phu thudc vao mic . . v& |6 bé
mat dat d4, dao déng xung quanh tri s0 2, dé don
gian chon £=2; C - Khéi lvgng thuoc nd, kg; K - Chi
tiéu thuéc nd vang tiéu chudn, kg/m°.

b - Truong hop 2: chiéu sau I6p nwéc rat
Ién, khéng xudt hién séng phan xa toan phan
dd phd huy dat da

Treong hop nay, hé s6 phan xa sé c¢b dinh
trong subt qua trinh phan xa va chiéu sau chdn
thudc t&i han (w,) dé tdn tai sy pha huy bang séng
phan xa dwoc rit ra tir diéu kién giébng nhw truéng
hop trén can.

(12)

B
|opx (W)|=Kpx -Po (WJ > [ox ] (13)

Thay (9*) vao biéu thirc trén va rit ra chiéu sau
chdn thudc téi han:
1

. Kby B % 1
Wy = ro-[ T;jo ]ﬂ =wo.(Kpx Jp

Nhw vay, khi khi né min vGi chiéu sau chon
thude W<W2 thi tdn tai sw tham gia cta song
phan xa dé pha huy dat da.

Chiéu sau 16p nuéc gidi han (h*) ma véi moi gia
tri chidu sau nwéc h>h* thi hé sé phan xa tai mat
phan cach gitra hai mdi trudng dat da va nwdc sé
khéng thay dbi, tirc 1a tac dung nd gibng nhw nd
trong méi truong vo tan phan lop. Gia tri h* duoc
xac dinh theo diéu kién bién nhw sau: “Khi séng
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dan truyén t mat nwdc dén day nudc, tai thoi
diém d6 séng phan xa 1 truyén vao dat da sé
chuyén thanh song phdn xa toan phan va gia tri
bién d6 clia song sé& nhé hon dd bén kéo tam thoi
cliada"“

Obx (W) = Or (W) =pg -(fﬁ]ﬂ-e"‘“ <[o]

Trong dé: or(R) - Quy luat bién ddi theo thei gian
t clia (’ng suét trong séng né tai mot thoi diém
trong khong gian; o - Hé sd ddc trwng cho sy
suy giam cda ham ap lyc né; t - Thoi gian, trong
trwong hop nay bang tdng théi gian séng khuc
xa lan truyén tir day nuwéc dén méat nwdc va thoi
gian séng phan xa 2 lan truyén tir mat nwéc dén
day nuéc, t=(2h/Cp).

oT(R):po(riT.e‘“‘
w

Thay gia tri t vao (11) vao (15), ta nhan dwoc
h*:

-5
2a w

Gié tri h* phu thuéc chiéu sau chdn thube nd
w, khi w tang thi h* gidm va nguwoc lai.

¢ - Trwong hop 3: h<h*

Hé so phan xa sé thay doéi trong thoi gian
truyén song nd, tredng hop nay xay ra khi diéu
kién (12) khong thod méan. Khi dé chiéu sau chon
thudc téi han (Wq*) dé tén tai sw pha huy bang
séng phan xa dwgc rut ra theo cach twong tw
nhuw trén:

(15)

(16)

(17)

2h a

wi=wg.e S P (18)

Phan tich ba trwéng hop trén cho thdy qua
trinh co hoc vat ly xay ra khac nhau (mdt
trweng hop nd trén can va hai truong hep nd
du¢i nuéc), ching ta nhan thdy mic do pha
huy dat da bang song phan xa phuy thudc vao
chiéu sau nuwéc, khi chiéu sau nuwéc béng
khéng thi méc dé6 pha huy dat da béng song
phan xa nhéan duoc Ion nhat, khi chiéu sau
nwéc ting dan thi méc do pha huy dat da giam
d&n va khi chiéu sau nudc tang dén gia tri gidi
han h* thi m&c d6 pha huy dat da bang séng
phan xa sé b&o hoa, tirc la mirc d6 pha huy dat
da bang song phan xa sé gilt nguyén kh| tiép
tuc ting chiéu sau nudc.

Mcrc 49 pha huy dat da nay cod the duqc danh
gla qua chiéu sau chén thubc nd t&i han dugc
xac dinh twong rng v&i cac trwdng hop trén. T
phan tich trén ta nhan duec:
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w; <w; <w5 (19)

Pé danh gia anh huéng cha |6p nwéc lén dén
murc d& pha huy dat da do séng phén xa so voi
truorng hop nd min trén can, ta dwa vao hé sé K,
béng ty sé gi*a chiéu sau chén thubc nd téi han
khi nd du¢i nwéc va chiéu sau chon thudc toi
han trén can: L

< Khi nd trén can tirc h=0: i
_Wo _

wp

% Khi 0 <h<h":

K, 1; | (20)

Wq _
wo

% Khi hzh*:

K, = (21)

- 1

Kn =w—12= (Kex e

Wo

Tir cong thirc (21) nhan thay khi h=0 thi tré vé
tredng hop (a), khi h=h* thi tr& vé trwdng hop (c),
vi vay codng thire (21) 1a dang téng quat cho ca ba
trong hop, nd dic treng cho mikc d6 pha huy dat
da bang séng phan xa (xem hinh H.2). Két qua nay
phil hep véi cac danh gia két qua ngoai thuc tién
nd min pha da duéi nwéc ddi voi trweng hop nd
om ngam [3, 5, 6].

(22)

e

H 2 Mirc do phé huy dét da bahg song phan xa
(K.,) phu thudc vao chiéu sdu nuéc h.

3. Két luan

Khi nd min pha da dudi nwée, mire do pha huy
da bang song phan xa ngoal viéc phu thudc vao gia
tri lwgng no, tinh chét clia g4t da va chiéu sau nd
giong nhw nd trén can, thi né con phu thudc vao
téc d9 lan truyén song am trong nwéc va dic biét
con phuy thudgc vao chiéu séu I&p nudc.

Khi chiéu sau I&p nwdc tang thi lam gidm muc
do pha huy dat da do séng phan xa gay ra (tic la
giam nang lvgng trong s6ng phan xa truyén vao

(Xem tiép trang 50)
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4. Két luan

T nhitng két qua phan tich vé ly thuyét va do
dac tinh toan thyc nghiém, chang téi rat ra mot s6
két luan sau day:

< Hoan toan c6 thé s dung may toan dac di¢n
tr dé do dac chuyén do cao qua giéng dung xubng
ham khi thi cdng cac cong trinh dudng ham cé do
sau lon. Két qua do dac thwc nghiém cho théy
phuong phap do nay cé @ chinh xac chuyén do
cao hoan toan dap (ng duoc yéu cau do chinh xac
can thiét trong thi cong cac cong trinh ham

< Phuong phép chuyén d6 cao xuéng ham
béng may toan dac dién t& cho phép tv dong
ho& qué trinh do dac, nang cao hiéu qua cua
cong tac trdc dia khi thi cong cac cong trinh
ham, khac phuc dugc nhwng kho6 khan vé mat ky
thuat thwong gap phai khi sir dung cac phwong

- phép do cao truyén théng.O :
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Nguwéi bién tip: Vé Chi My

. summARY
~ The 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) 7

DANH GIA ANH HUONG...

(Tiép theo trang 46)

dat da) va khi chiéu sau 1&p nuwédc 16n hodc bing
gia tri t&i han (h>h*) thi mirc d6 pha huy dat da
do séng phan xa sé& khéng thay ddi (tirc 1a nang
lwgng trong séng phan xa truyén vao dat da nhé
nhét va khéng thay ddi khi chiéu sau I&p nwéc
tang). Gia tri chiéu sau I6p nuwdc h* dwoc xem
nhw la diéu kién bién dé xuét hién hién twong nd
om ngam du¢i nwde.0
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~ SUMMARY

resent, the calculation explosion to |

rock stone underwater to be used |

| culation formulas explosion to destroy ':-
ck stone on land. So we don't receive the

}lnfluences of defth of waterlayer above
'-explosmn to volume of destroyed rock stone i

elwat L, the mea_sure of destroy rock stone |
the reflected wave depends on not only
value of explosion, the properties of rock stone
nd translated velocity of sound wave in water |
but also special on the depth of explosion
nderwater. When the depth of underwater |
increases, the measure of destroy rockstone
by the reflected wave decreased the depth of |

_underwater 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 |
. underwater simmered explosion. '



