UNG DUNG PHUONG PHAP BOND DE PIEU CHINH
CAC THONG SO KHOAN NO MIN PHUC VU PAP PAP CHINH
CONG TRINH THUY LQI CUA PAT, THANH HOA

DPinh Thé Manh
Bo mon Thi cong, Truong Dai hoc Thuy loi

Trong nhitng nam gén day viéc xay dung cac loai dap da dd, dac biét 1a dap da do
bé tong ban mit dang duoc phat trién manh mé&. P4 sau né min dé dap dap phai co
thanh phan hat ¢4 nam trong gii han hai duong bao cip phdi thiét ké. Nhu vay, nguoi
1am cong tac nd min can phai xac dinh cap phdi cta déng da sau khi nd6 min & hién
truong dé tir 6 tién hanh diéu chinh cac thong sé khoan nd nham dat duoc cap phdi da
theo yéu cau. Cac phwong phap khac nhau da dugc d& nghi dé diéu chinh cip phdi da
khi né min. Phuong phap duoc dung kha phd bién 1a phuong phap Kuznetsop véi
nguyén ly thir ba ciia Bond.

1. Phwong trinh Iy thuyét thi ba ciia Bond

Phuong trinh 1y thuyét thir ba ctia Bond dugc sir dung dé xac dinh cac thong sb

vé cap phdi da sau nd min dugc thé hién bang cong thic sau [6]:
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Trong do :

Eg Nang lugng yéu cAu dé dap vo mot don vi khdi luong da can nd pha,
(Kwh/tan).

E.: Chi s6 cong cua Bond. Gia tri cua chi s6 E, c6 thé tinh theo cong thirc kinh
nghi¢m cua DaGamma (1983) nhu sau [6]:

E.= 15,42 + 27,35. Fs¢/W (2)

Trong do :

Fso: Kich thudc ¢& da ma 50% cia tong lugng da lot qua sang do, (m)

W: Chiéu dai duong can ngan nhat, (m)

Nang lugong yéu cu (Ep) c6 thé duoc coi nhu 1a nang lugng dau vao, dugc xac
dinh tir loai thube nd va chi tiéu thude nd nhu sau [6]:
0,00365.E..q
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Trong do :

E,: Phan ning lugng thudc nd di sir dung dé pha vo da ( %)

q: Chi tiéu thude nd (kg/m3 )

p1: Méat do cua khdi da (tén/mS)

Pgo, Fgo: Cac kich c& san phém da nd pha thiét ké yéu clu va thuc té. Trong do,
chi s6 80 co nghia 1a kich thudc ¢& d4 twong Gmg véi ¢ mét sang lot qua 80% tong sd



da. Py duoc xac dinh tir biéu dd cap phdi yéu cau cua thiét ké. Thong sd Fg co thé
dugc xac dinh bang cach sang va 1ap dudng cip phdi da ngoai hién trudng.
2. Qui trinh img dung phwong phap Bond dé diéu chinh cp phéi da

Tién hanh nd min lan thir nhat voi cac thong sé nd pha thiét ké. Néu cip phdi da
chua dat yéu cau thi tién hanh diéu chinh tai hién truong theo cac budce sau:
Bude 1: Xac dinh Fsy va Fg tir két qua nd min 1an thir nhat; diéu chinh luong hao
thudc don vi q hodc khoang cach gitra cic 16 min, cac hang min va chiéu dai duong
can chan tang. Tir do, tinh toan cac dai luong E; theo cong thic (3) va E. theo cong
thtre (2).
Budre 2: Thay cac két qua tinh toan va do dac & bude 1 vao cong thire (1) dé xac dinh
trj s6 Pgo. Tién hanh nd min 14an hai va phan tich cap phdi da nd 1an thtr hai qua sang.
Budre 3: So sanh cap phdi thuc té ciia da sau khi nd 1an thir hai véi duong bao cap phdi
yéu cau. Néu két qua nd thyc t& van chua phu hop véi yéu cau thiét ké thi viéc diéu
chinh cép phdi d4 trén hién trudong s& dugc thuc hién bang cac lan nd tiép theo voi qui
trinh nhu da noéi & trén cho dén khi nao két qua nd min thuc té dat dugc yéu cau.

3. ffng dung phwong phap diéu chinh cip phéi da cia Bond cho cong tac nd
min cp phéi dip dap Cira Pat
3.1. Gidi thiéu vé ddp chinh Cira Pat

Pap chinh Ctra Pat cao 103m c¢6 dinh ¢ cao trinh 121,30m va cao trinh dinh
tuong chin song 1a 122,50m. Pap thudc loai dap da dd, két cau chéng tham béng ban
mit bé tong. Than dap chinh gdm cac khdi chinh nhu sau (xem hinh 1):

LGP BAO VE MAI DAP (1IID) DAY 150CM
LGP DEM BANG DA DAM DAY 50CM
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Hinh 1: Mat cdt ngang dién hinh phan long séng, ddp Cira Pat
Khéi IIA va IIB duoc dip bang cat soi (khai thac & mo cat so6i CS23A) c6 pha lan
mat d4 duge san xuét tai mo 9A, c6 thanh phﬁn cép phéi nhu bang 1 va bang 2.
Bdng 1: Thanh phan cdp phoi 114
Thanh phan c& hat (mm),%

0,14 1,25 5 10 20 40 60 80
Gidi han trén 9 31 56 66 81 100
G161 han du6i 0 17 35 45 58 75 86 100

Bdng 2: Thanh phan cdp phéi 114
Thanh phén cd hat (mm),%




0,14 1,25 5 10 20 40
Gi6i han trén 8 39 64 100
Gi61 han duoi 3 25 52 66 83 100

Céc khoi 1IIA, 1B va IIIC duoc dip bang da khai thac tai moé 9A bang phuong
phéap nd min, ¢ thanh phan cip phdi nhu bang 3 va bang 4.
Bdng 3: Thanh phan cdp phoi IIIA

Thanh phan c& hat (mm),%
5 10 20 | 40 60 80 | 100 | 200 | 300
Gidi han trén 8 19 25 33 45 53 62 68 | 100
Gio6i han dudi 0 10 | 23 33 41 48 74 | 100
Bdng 4: Thanh phan cap phoi ITIB va IIIC
Thanh phan ¢ hat (mm),%
5 110 |20 | 40 | 60 | 80 | 100 [ 200 | 300 | 600 | 800
Gidihantrén | 8 | 15 | 18 | 25 | 32 | 37 | 42 | 45 | 58 | 70 | 100
Gioi han dudi 0 4 | 12 | 17 | 22 | 25 | 40 | 52 | 76 | 100

3.2.Pdc diém mé ddi 94

Cong viéc khai thac da dugc tién hanh tai mo da 9A khu A. Mit bang nd thi
nghi¢m duogc thuc hién & cao trinh 125m.

bic diém dia chit mo da 9A: da & day thugc loai riolit, ran chic, co cuong do
chiu nén 16n hon 80MPa. Téng d4 can khoan nd thudc 16p 8, co cAu triic nut né it.

3.3.Két qud né min

Tai mé da 9A khu A, chiing toi da cung v6i cac thay trong B mon Thi cong,
Truong Pai hoc Thuy loi va Tong cong ty Xay dung Thuy loi 4 thuc hién céc thi
nghiém nd min cdp phdi da dé dip dap chinh Cira Pat cac khéi ITIA va IIIB.

Cac vu nd déu st dung vat li¢u nd do Viét Nam san xuat: loai thuéc nd nhil tuong
P113L dang thoi, duong kinh bao thuc d=90mm; Thuéc mdi n6 MN31; Day n6 chiu
nudc c6 vo boc PVC; Kip dién vi sai KVD-8N bodn cép 1, 2, 3, 4 va kip nd tic thoi
(At=25ms).

Hinh thirc mang gy nd 1a day nd két hop voi kip dién vi sai dé diéu khién mang
gay nd. So dd nd vi sai cac 16 khoan nhu hinh 2.
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Hinh 2: So do mang gdy né cho mot vu né thi nghiém

Tba\kba

a) Khodng cdch gitta hai 16 min
b) Khoang cach gitra hai hang min
3



0, 1, 2, 3: Thir tw né vi sai
Céu tao bao thudc: sir dung hai hinh thirc phan doan khong khi.
Céc thong s6 nd min 1an thir nhat dbi véi khéi I1IB nhu sau:
- Luong hao thudc don vi: q = 0,7kg/m’
- Khodng céch giita cac 16 khoan: a = 3,3m
- Khoang céch giita cac hang 16 khoan: b = 3,3m
- Puodng can chan tang: W = 3,3m
- Chiéu sau 15 khoan: Ly = 11m
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Hinh 3: Két qua cdp phdi da sau 3 lan né min thi nghiém dé ddp khéi IIIB

Sau khi nd pha lan thi nhit, ching t6i da tién hanh lay mau dé phan tich cap phdi
da (theo TCVN 1772-87). Két qua cho thdy c& d4 c6 kich thuéc d > 40mm déu nhod
hon so v&i yéu cau cua thiét ké va duong cap phdi khong hoan toan nam trong dudng
bao cap phdi thiét ké, do d6 can phai diéu chinh cac thong s né min dé dat dugc két
qua yéu cau (xem hinh 3). Ching t6i di 4p dung phuong phap Bond diéu chinh cac
thong sé nd min, tién hanh né min va Iy miu phan tich thanh phan c¢& hat roi v& cac
duong cap phdi 1én cung mot biéu dd dé so sanh v6i duong bao cip phdi thiét ké. Két
qua cho thiy cac thong sd nd min 1an tht 3 13 hop 1y nhat va duoc dung dé ndé min tao
cap phdi phuc vu dép khéi I1IB cua dap chinh Cira Dat.

Dbi vai khoi ITTA, ciing duge ap dung phuong phap Bond tuong tu nhu trén. Céac
thong s6 nd min dat cép phéi la: g= O,7kg/m3; a= b= w= 2,2m; H= 10m; di= 90mm;
di=105mm (dudng cap phdi sau nd min nhu hinh 4).
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Hinh 4: Puong cdp phéi da sau khi né min d@é ddp khoi IIIA ddp Cira Pat
4. Két luan
Qua cac két qua thi nghiém thanh coéng cua cac thay trong B mén Thi cong,
Truong Pai hoc Thuy loi phuc vu dap khdi IIIA va IIIB cia dap chinh Cira Pat cho
thdy rang viéc ap dung phuwong phap Bond dd mang lai hiéu qua cao trong viéc tim ra
céc thong s6 né min hop 1y phuc vu ndé min cip phdi dé dip dap. Trong thuc té, nguoi
1am cong tic nd min can phai nghién ciru k¥ tai liéu dia chét tai khu vuc mé khai thac
da dé giam s6 1an phai diéu chinh cac thong s6 khoan nd gdp phan nang cao hiéu qua
khi diéu chinh cac thong s6 nd min biang phwong phap Bond.
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APPLICATION OF BOND’S METHOD TO DETERMINE
THE DRILLING BLAST PARAMETERS FOR CONSTRUCTION OF
CUA DAT DAM - THANH HOA PROVINCE
(Summary)

Dinh The Manh
Section of hydraulic engineering construction
Ha Noi Water Resources University

The application of Bond’s third theory together with the Rosin — Rammler equation is
often the most convenient means of prediction block size distribution. This article
introduces some results of the application of Bond’s method to forecast the blasting
results that related to the in situ block size and the energy. The equation has been
successful applied to the size analysis of rock after blasting for Rock-Fill dam
construction in Cua Dat water reservoir.



