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PHUONG PHAP XAC PINH TOC PQ DAO PQNG CUA NEN PAT
KHI NO MIN VI SAI PHI PIEN
NHU VAN BéCH, Hoi ky thudt né min Viét Nam
BUI XUAN NAM, NGUYEN DPINH AN, Truong Dai hoc M6 - Pia chat
TRAN KHAC HUNG, Céng ty CN hod chat mé Nam B

Tém tit: Khi né min phd vé dit da trong khai thic mé, tac dong 6 hai dén méi triong
xung quanh la: chin dong, song ddp khong khi, da vang, bui va khi doc hai; trong do tac
dung chdin dong la nguy hai nht. Voi phu"ong phdp né min vi sai sir dung phwong tién no
phi dién (goi tat la phicong phdp né min phi dién), tac dung chan dong duwoc giam di rat
nhiéu. Bai bdo trinh bay phwong phdp danh gia tac dung chdn déng khi né vi sai phi dién va
nhirng két qua do gidm sat mot sé vu né min thie nghiém.

1. Pit van dé

Trong khai thdc mo, tadc dung hitu ich cta
n6 min 1a pha v& dat da phuc vu cho cac khau
tiép theo 1 xuc béc van tai...Ngoai tac dung
pha v& dat da, nd min con gay nhiéu tac dong
¢6 hai dén méi trudng nhu chin dong, séng dap
khong khi, da vang, khi doc va bui, déng ké
nhét 1a tic dung chan dong. Vi vay cﬁn nghién
ciru ap dung nhimg phuong phap nd min tién
tién dé giam thiéu nhimg tac dong co hai noi
trén. Cho dén nay, phuong phap né min vi sai
phi dién la phuong phap n6é min tién tién, dap
tmg day du yéu cau giam thiéu chan dong, phuc
vu sy phap trién bén viing cua cong nghiép mo.

Vi vdy, chung ta can nghién ctu dé danh
gia tac dung chén dong khi n6 min vi sai phi
dién. Budc tiép theo s& nghién ctru nhiing bién
phap nang cao hiéu qua nd min va giam thiéu
tac dung chin dong khi ap dung phuong phap
n6 min vi sai phi dién.
2. Co s¢ 1y thuyét danh gia tac dung chin
dong khi nd min

Tiéu chuan tong quat nhat danh gia tac
dung chin dong khi nd min 1a tbc d6 dao dong
riéng cua cac toa nha, cac cong trinh dan dung
va cong nghiép, n6 1a thong sé chil yéu dé quyét
dinh tac dung chin dong cua cac loai song khéc
nhau déi véi cong trinh.

bé xac dinh téc do chuyén dich cua nén dat
da c6 thé sir dung cong thirc cia Xadovski:

V= k(?} , mm/s (1)

trong d6: m = 1+3, phu thudc vao khoang cach
dén vi tri nd; k = 50+ 600, phu thudc vao tinh
chét cia moi trudng, cac thong sd dic tinh chat
né va cong nghé nd min; Q — Khéi luong thude
nd dong thoi, kg; R — Khoang cach tur lugng
thudc nd dén diém do, m.

O vién M6 thudc dai hoc k¥ thuat Fraiberg
(Puc), gido su C.Drebenstedt cing cac dong su
dang nghién cuou Ung dung thiét bi méi
(Dopplerradar) dé nghién ctru vé sy can bang
ning lugng no: Gitta ning luong sinh ra chan
dong va nang luong phéa v dich chuyén dét da.

Gido su Jean — Alian Fleurisson (Truong
Dai hoc M¢ Pari — Phéap) da nghién cuu tng
dung thiét bj do giam sat chan dong va xac dinh
cac thong sé dich chuyén dong d4 khi nd min.

Cuc Mo cua My da dua ra cong thic du
doén toc do dao dong cua nén dat khi nd min:

V= K[%) , mm/s

trong d6:D- Khoang cach, m; Q- Luong thudc
n6, kg; K, b- 12 hé s6 thyc nghiém (b < 0).

Céc gido su P.K.Singh, W.Ogt (nguodi Duc)
va P.P.Singh (ngudi An Do) da nghién ctru anh
huong cua thoi gian khoi nd dén tac dung chan
dong va song dap khong khi, da nghién ctru anh
huong cua huong khoi n6 dén chan dong va rat
ra két luan:

- Phia cudi bai no téc do dao dong 16n nhéat;

- Phia bé mit tu do toc do dao dong cua nén
dat nho hon phia sau cua khéi no.
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- Gido su Wagrer (ngudi Ao) da cong bd
két qua nghién ctru tai truong Dai hoc Hanover
(6 Duc) vé két qua nghién clru toc do dao dong
cta nén dat khi nd min:

Déi voi dat da cimg: V = 235M22R

Dit d4 mém va cing trung binh:

V =1299M?°R ™2
Dt d4 chira thanh anh:
V =206 M>*R
Dat da tram tich:
V =969M°R ™%
Cong thuc tinh chung cho cac loai dat da:
V =897M> ¥R

trong d6: ML - khdi luong thudc nd, kg; R -
khoang cach, m; V — tbc d6 dao dong cua nén
dat, mm/s

Nhin chung, cic cong thirc dua ra c6 dang
thdng nhat, trong d6 c6 chira hai thong s quan
trong 1a khéi lwong thudc nd s dung (Q, ML)
va khoang céach tinh tir vi tri nd (R, D); chi co
cac chi s mil va cac hé sb 1a khac nhau tuy
thudc vao diéu kién cu thé cua bii nd (xac dinh
bang thyc nghiém)

Su bién dang va pha huy cong trinh xay ra
khi tc d6 dao dong V vuot qua tri sd xac dinh
Vep ndo ddy. Mot trong nhitng dic tinh quan
trong cua cong trinh 1a chu ky dao dong riéng
To, tri s6 cua no phu thudc vao do clirng cua két
cau va su phén b khdi lwgng trong chung.

Tri s6 chu ky dao dong riéng To v6i chu ky
T quyét dinh cuong do rung chuyén cua cong
trinh. Khi T rat nho so vé&i To cong trinh hau
nhu khong chuyén dong. Khi T gan téi To s& 6
hién tugng cong huong va bién do dao dong cua
cong trinh c6 thé vuot bién do dao dong cua nén
dat mot vai 1an. Nho dac tinh tan s cao, dao
dong chan dong do nd min khong nguy hiém
d6i voi nhirng cong trinh ¢6 tinh mém déo cao,
vi du nhu Ong khoi. Pac biét nhitng cong trinh
6n dinh v&i dao dong chan dong 1a nhimg két
cAu thép, bé tong cbt thép. Lya chon tdc do dao
dong cho phép Vep xuét phat tir diéu kién sao
cho khi nd lap lai nhidu lin céc cong trinh
khong bi hu hong hay tich ity nhitng bién dang
kin.

Khi né min can dam bao an toan vé chan
dong cho cac cong trinh gan vi tri nd nghia 1a
dam bao diéu kién V < Vep.

3. Panh gi tac dung chian dong khi né min vi
sai phi di¢n

N6 min vi sai phi dién 14 nd min vi sai theo
s0 d6 qua timg 13 (thé hién ché do dit tai t6i da)
khi str dung phuong tién nd phi dién. Khi nd vi
sai phi dién c6 nhiing luong thudc trong 15
khoan n véi thoi gian cham so voi nhau < 8ms
thi goi 13 luong thudc nd tirc thoi, (theo QCVN
02:2008).

Tuy theo so do vi sai, lugng thude nd tic
thoi co thé 16n hay nho. Piéu d6 anh hudng
nhiéu dén tac dung chan dong.

Bang nhidu cong trinh nghién ctu thuc
nghiém, nguoi ta di xac dinh dugc rang d6 16n
dao dong phan tir dat da tur bai nd truyén dén
cong trinh phu thudc chu yeu vao khéi lugng
thuoc nd tac thoi 16n nhat, khoang cach lan
truyen va yéu to dia chat méi trudng tuyen song
dia chan (dac tinh cua loai dét da, cac bién dang
dia tang, ...). M6i quan hé cua ching duoc biéu
dién theo cong thuc (2).

Tir (2) néu dat (D/,/Q) = Ds, ta c6 thé biéu
dién cong thuc 2 nhu sau:

V =K. (Ds)P : (3)

Tur két qua séng chan dong do duge qua cac
dot n6 min va hé sd Ds di biét thay vao cong
thire 3 va stir dung phuong phap hdi quy ta xac
dinh dugc h¢ sd K va b.

Heé s K va b khi xac dinh duoc thi dung dé
du doan chin dong né min ciia mot mo cu thé
nao day. Pay 1a con dudng t6t nhat dé danh gia
anh huéng né min va cung la ban chat cua
phuong phap giam sat chan dong nd min.
Thong qua két qua do duoc vé tan s6 dao dong
troi ciia song chan dong, ta cling du doan dugc
anh huong cua cac thong s6 nd min va diéu kién
dia chét, dja hinh dén tan sd dao dong cua cac
cong trinh.

D¢ danh gia tac dung chan dong khi nd min
vi sai phi dién va tim hé sb thuc nghi¢m K va b,
nhém tac gia da tién hanh 5 vu n6 & mo da Nii
Ong Cau (thudc Cong ty TNHH da Hoa An 1 —
Ba Ria — Viing Tau). Két qua do chan dong thé
hién ¢ bang 1.



Bang 1. Két qua do chin dong (s liéu trong ngodc don 14 tan sb troi ctia dao dong twong tng)

‘ ting [0 10 Qi Koin [, [ o S s )

TT | Ting| S6 ho chigu | Ngay | s618 N8 | thoi, | céch do, | 1 co phuong [iheo phuong €o

N thudc no, Ds lan truyén | lan truyén |phuong lan
min kg D, m P A

Q, (kg) ngang ding truyén doc

2,54 6,35 4,44

1 | 41 |HC20/HCM|17/11/11| 80 3.500 133 296 | 25,67 (34) G34) 32)

4,83 5,05 5,71

2 | 41 [HC21/HCM|18/11/11| 76 3.500 140 228 19,27 47) (28) 22)

7,75 4,57 3,81

3 | 40 [HC22/HCM |24/11/11| 74 3.500 104 176 17,27 (32) (32) (34)

6,68 5,84 3,30

4 | 40 |HC23/HCM|25/11/11| 80 3.500 134 222 | 19,18 @7 1) 30)

5,08 7,75 5,71

5 | 36 |HC24/HCM|30/11/11| 80 3.500 138 190 |16,17 (32) (39) (34)

’ Tir bang 1, sit dung phan mém hdi quy caa may Blastmate 111, c6 d6 thi dao dong phan tir
do6i véi Ds nhu hinh 1.1.

Peak Particle Velocity (mm/s)

Regression Line For HOA AN_OK.SDF
95% Line Equation: V = 30.2 * (SD)A(-0.455)
Coefficient of Determination = 0.584 Standard Deviation = 0.0264

11 0

Square Root Scaled Distance (m/kg”1/2)

Hinh 1.1. Do thi theo két qua do trén may Balstmate I11.
Vi két qua 5 1an do, ta tim duogc cac hé s6: K = 30,2 va b = - 0,455, c6 nghia la cong thiic

xac dinh tdc d6 dao dong ctia nén dat khi nd min vi sai phi dién & mo Nuai Ong Céu c6 dang:

V =30,2. (Ds) % (v6i @6 chinh xac 95%).

Tir d6 ta lap duoc bang lugng thude nd tirc thoi phu thude vao khoang cach do (bang 2).

Bang 2: Khdi lugng thude nd tic thoi theo khoang cach (kg)

100

R: Ban kinh tir bdi nd min (m)
V: van toc dao dong (mm/s)
* S0 li¢u trong ngodc don 1a hé s6 Ds trong g vo1 mirc chan dong.

Vv \§ 100 115 130 145 | 160 | 175 190 | 205 | 220 | 235 | 250 | 265 | 280 | 295 | 310 | 325|340 | 355|370 | 385

(mm/s)
(gf’g) 16,2 214 273 | 340 | 414 1495] 583 | 679 | 782|893 | 101 | 113 | 127 | 141 | 155 | 171 | 187 | 204 | 221 | 240
(179’257) 26,9 35,6 455 | 56,6 | 689 [ 824 | 97,1 113 | 130 | 149 | 168 | 189 | 211 | 234 | 259 | 284 | 311 | 339 | 368 | 399
(179’?178) 272 36,0 46,0 | 572 | 69,7 [833] 982 | 114 | 132 | 150 | 170 | 191 | 213 | 237 | 262 | 287 | 315 | 343 | 373 | 403
(;;’71’;) 31,7 42 536 | 66,7 | 81,2 | 97,2 | 115 133 | 154 | 175 | 198 | 223 | 249 | 276 | 305 | 335 | 367 | 400 | 434 | 470
(187’72257) 33,5 443 56,6 | 704 | 85,7 | 103 | 121 141 | 162 | 185 | 209 | 235 | 262 | 291 | 322 | 354 | 387 | 422 | 458 | 496
(122?7) 38,2 50,5 645 | 802 | 97,7 | 117 | 138 160 | 185 | 211 | 239 | 268 | 299 | 332 | 367 | 403 | 441 | 481 | 523 | 566

Ghi chu:



C6 thé thay, & mtrc chin dong cho phép thi
hé s6 Ds cia mo da Ni Ong Cau thap hon rat
nhidu gia tri Ds theo quy dinh cua QCVN
02:2008/BCT (Ds > 24,9). Theo quy chuan, véi
gia tri Ds néu trén thi khong phai gidm sat nd
min (néu khong c6 kién cdo) va tbc d6 dao dong
ctia nén cong trinh do dwgce nim trong gisi han
cho phép.

4. Két luan

Tiéu chudn tong quat nhat danh gid tac
dung chin dong khi nd min 1 tdc do dao dong
ctia nén cong trinh bao vé.

Hai thong s6 quyét dinh dén toc do dao
dong ciia nén dat 1a khéi luong thude nd Qva
khoang cach do R: Tdc d6 dao dong ctia nén dat
ti 1¢ thuan véi Q va ti 1€ nghich véi R theo dang
V = kQ™R" (k, m, n la nhitng hé s thuc
nghiém).

N6 min vi sai phi dién giam thiéu duoc
chan dong; téc do dao dong cua nén dat c6 mbi
quan hé véi khéi lugng thude nd Q va khoang

cach do D theo dang V:K(D/\/ﬁ)b :

. Pé du bao toc do dao dong cua nén dat khi
nd min vi sai phi dién tai mé Nui Ong Cau cé
thé sir dung cong thirc: V = 30,2. (Ds)04%°

TAI LIEU THAM KHAO

[1]. Nht Van Bach, 2008. Nang cao hiéu qua
pha v& dat da bang nd min trong khai thac mo.
Nha xuét ban Giao thong vén tai, Ha Noi.

[2]. Nhr Van Bach, Bui Xuadn Nam va nnk,
2011. B4o céo két qua giam sat anh huong nd
min & mo da 16 3B Nii Ong Cau (thudc Cong ty
TNHH da Héa An 1 — Tinh Ba Ria — Viing
Tau). Bé tai NCKH —PVSX, Truong Pai hoc
M0 - Dia chét.

[3]. P.K. Singh, W.Vogt, D.P.Singh, 1988.
Effect of direction of initiation on ground
vibrations. International Journal of Surface
Mining and Environment 12.

[4]. QCVN 02:2008/BCT, 2008. Quy chuan ky
thuat qudc gia vé an toan trong bao quan, van
chuyén, sir dung va tiéu hay VLNCN.

SUMARY
Reduce of ground vibration in blasting is the use of non electric blasting
Nhu Van Bach, Vietnam Blasting Engneering Association
Bui Xuan Nam, Nguyen Dinh An, University of Mining and Geology
Tran Khac Hung, Nam Bo Mining Chemical Industry Company, VINACOMIN, Vietnam

In surface mining, drilling - blasting is still the most popular and effective method of
breaking rocks. Blasting process carried out in surface mines, a series of bad impacts on
environment are generated such as ground vibration, air blast, flying rock, dust and blasting gases.
The contents of the article present the methods to reduce of ground vibration in blasting is the use of

non electric blasting.



