TINH TOAN CAC THONG SO CUA VU NO & GAN CONG TRINH BE TONG DANG
DONG CUNG

TS. Nguyén Quang Cuong
B¢ mon Cong nghé va Quan Iy xay dung — Truong DHTL

Tém tit: Viéc xdy dung cdc phirong phdp tinh todn cdc thong sé né pha hop 1y khi tién hanh né min
& gan cong trinh bé téng dang dong cimg hién chwa dwoc quan tam ddy di. Thye té xdy dung tai cdc
cong truong I6n, dic biét cdc cong trinh thity loi, thity dién, viéc tién hanh song song cong tdc né min
Véi cong tdc thi cong bé téng & cdc hang muc cong trinh ldn cdn da gop phan ding ké ddy nhanh tién
do thi cong cua cong trinh. Do vdy, viéc nghién cutu hoan thién va ung dung nhitng phuwong phdp tinh
todn cdc théng sé khoan né hop Iy ¢6 y nghia thuec tién lom. Bai bdo gi6i thiéu dén doc gia nhiing tinh
todn ban dau doi véi cdc théng sé khoan né & gan cong trinh bé téng dang dong cimg.

1. PAT VAN PE

Cac quy trinh, quy pham k¥ thuét hi¢n hanh
cho céac cong trinh nd da han ché thuc sy kha
ning thuc hién chung tai cic vi tri gin bé tong
dang dong cing. Vi dy, Lién X6 (cii), “Quy
pham k¥ thuat thi cong cic cong trinh nd trén
mat” da quy dinh rang, co thé cho phép thuc
hién cac vu nd gan bé tong dang déng cing,
khong duge sdm hon 7 ngay, ké tir khi d6 xong;
hodc theo “Quy pham k¥ thuat thi cong cac
cong trinh nd trong xay dung ning luong” thi
dbi voi bé tong dang dong cimg, can han ché toc
do chuyén dich tbi da cho phép, dugc xac dinh
theo cong thrc :

[v]=6,57.10" [c];; m/s (1)

Trong d6: [c]; - Do bén cia bé tong & thoi
diém chiju tac dong cta vu nd t (kG/cm?).

Nhin chung, viéc nghién clru tac dung cuia
song xung kich ddi v4i bé tong dang dong cing
da khong duogc quan tim nhiéu, trong khi d6 do
yéu cau day nhanh tién do thi cong trong thuc
té, nguoi ta thudng phai tién hanh cic vu nd
som hon. Do viy, d6i v6i cong trinh xdy dung
thudc cac linh vuc trén cua nudc ta, viéc nghién
ctru hoan thién va ting dung nhiing phuong phap
tinh toan nhu thé s& co y nghia 16n.
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2. TINH TOAN CAC THONG SO CUA VU NO O
GAN CONG TRINH BE TONG PANG PONG CUNG
(A.E.Adarcévich - chuyén gia chinh thudc Vién
Thiét ké Thuy cong chuyén nganh (LB Nga))

4.1. Cac tién dé ctia phwong phap:

- Pit da can duoc phén loai theo d¢ kién cd
(theo bang phéan loai ctia XNiP gom 11 nhom,
goi 1a cac nhom Gy); theo do nit né (theo bang
phan loai ciia Hoi dong nha nude vé cong tac nd
LB Nga gom 5 nhom, goi 1a cac nhom Gr) va
theo stc khang su tao khe nut (theo bang phan
loai do tac gia xdy dung gébm 3 nhém, trong do
nhom dau c¢6 2 phan nhém, goi 1a cac nhom Ge)

- Cong tac nd dugc tién hanh trong cac didu
kién dang xét, ngoai viéc phai lam v& dat da toi
murc d6 cén thiét, nhat thiét con phai dam bao duoc
do an toan vé chin dong cho cic cong trinh bé tong
dang dong cimg. Do vy, trude hét can phai néu ra
dwoc nhitng giéi han xac dinh ddi véi d6 1on cua
dudng kinh bao thude (LT) hodc dbi véi chidu day
(H) ctia 16p dat da can lam toi - nghia la déi véi
chiéu séu (L) cta 16 min (LM).

- Céc s0 liéu can thiét nhat dé tinh toan gdm
duong kinh 18 khoan, tinh chét ciia dat da (do
kién c¢d, do nut né cua khdi nguyén), khoang



cach gan nhat (R) tir vi tri vu nd dén cac khoi bé
tong dang dong cung, mac va tudi (t) cua bé
tong & thoi diém chiu tac dong cta vu nd, dién
tich (So) ctia nén cong trinh bé tong.

4.2. Trinh ty tinh todn cac thong sé cia
cic vu nd & gin cac cong trinh bé tong dang
dong cirng

Budc 1: Can cu vao kich thude da duogc xac
dinh cta khu vuc can 1am toi, x4c dinh so bd
chiéu cao tang H; duong kinh 15 khoan dik va
chiéu sau 16 khoan Lk cua cac 16 min. Ddi véi
céc cong trinh quan trong khi dao d4 dén cao do
thiét ké thi Lig= H, con dbi véi cac truong hop
n6 nhiéu tang thi chidu sau 16 khoan:

Lixk=H+ 10dix < (1,2-0,01H).H + 0,3; (m)
Viée du kién cac thong so ké trén & budc nay
chi duoc xem 1a tam thoi, vi chua tinh dén d6 an
toan vé chan dong cho bé tong;

Budc 2: Xac dinh khoang cach gidi han cho
phép vé an toan chan dong d6i véi bé tong dang
dong cung:

L
Reh = 3,19 Kya.dik. .[—— (2)
dLK ‘O-M 'E

Trong do:

Kaa - Hé s6, duoc iy trong khoang tir (80 +
150) va phu thudc chu yéu vao do kién cb cua
da, do nirt né cua khdi nguyén (da cang kién cb
va cang it nit né thi Kgq cang nho);

o, - DO bén theo méc ciia bé tong, kG/cm”
(da da thoi gian dong cting Ty);

F, - Hé s dé tinh toan do bén cua bé tong tai
thoi diém 14 t ( khi t<Ty thi 6, = oy F)

Tri s cua F, co thé xem 13 ham sb cua ty sb

RE va duoc xac dinh theo bang 1

M
Bang 1
t
-~ 10,005 | 0.01 |[0,015 | 0,025 | 0,04 | 0,08
TM
F, 0,1 0,25 | 0,35 0,45 0,55 | 0,70

- Néu R>Ry thi céc tinh toan dugc tién hanh
binh thuong;

- Néu R<Ry, thi can phai tién hanh cac thong
sd khoan - nd theo cic cong thirc riéng & cac
budc tiép theo dudi day.

Noi cach khac, ndi dung ctia budc 2 la
danh gia xem c6 can phai tinh toan an toan chan
dong cho bé tong hay khong?

Budc 3: Tién hanh tinh toan so bod
duong kinh téi da ctia bao thude vé phuong dién
an toan chan dong cho bé tong theo cac cong
thire sau:

+Khi R<2.L:
1
duax = 1,77.10° . o FR YK K < o (3)
+KhiR>2.L:
e = 1,27.10% 1. oy ERE o[ KK 1 (4
LI’R K, a,
Trong do :

n - H¢ sb phu thudc d6 bén nén, do bén kéo,
hé s6 Poat-xong va mat do cua bé tong dang
dong cimg, tbc do song doc trong noé tai thoi
diém chiu tac dong cua vu nd (két qua tinh toan:
n = (0,04 - 0,05) khi bé tong dang dong cing
chiu tac dong nd mot lan; n = (0,03- 0,04) khi
tac dong nhiéu 1?m);

o, -Dbo bén theo mac cua bé tong, kG/em?;

K¢, Kt - Cac hé sb phu thudc d¢ kién ¢ cua
da va do nut né cua khdi nguyén va duoc xéac
dinh theo bang 2 va bang 3;

K. - Hé sb cuong do tac dong chan dong,
phu thudc do nut né (Gr) cua khdi nguyén va do
dé khang su tao khe nut (G.), dugc xac dinh
theo bang 4;

o - Hé s6 tée do dich chuyén trung binh cua
nén cong trinh, phu thudc R va S, (dién tich day
clia cong trinh bé tong) ma dbi voi cac tinh todn
thuc té, n6 duge xac dinh theo cong thuc ¢ dang
rat gon nhu sau.
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0,05 <a,=92R <1 ; (5
5

Béang 2
Nhom G¢ |[IV-V |VI (VI [VII |IX |X [XI
K¢ 38 36 [32 30 28 |26 |24
Bang 3
Nhom Gr | 1 11 111 v \
K 1,15 1,1 1,0 0,9 0,85

Budc 4: Xac dinh ty s6 L/dmax va s& co hai
tinh hubng sau.

- Néu L/diax < 70 thi chiéu cao tﬁng H duoc
chon so b ¢ bude 1 1a thich hop theo diéu kién
an toan chan dong cho bé tong va tinh hiéu qua
cua cac cong trinh; viéc tinh toan dugc tiép tuc
chuyén dén budc 5.

- Néu L/duax >70 thi H va L di dugc du kién so
bo & bude 1 can duge diéu chinh theo hudng giam
xudng. Tri s6 méi dwoc chon dé tiép tyc tinh toan
(con goi 1a chiéu sau thiét ké) s& 1a L = 70.dpax. Sau
d6, viée tinh toan theo cac budc 3 va 4 can duge
lap lai véi tri 6 méi vira duoc chon ciia L.

Budc 5: Chinh xac hoa d§ 16n cua duong kinh
cho phép ciia cac bao thude theo cong thirc:

[d] = Kg.dmax (6)

Trong d6 Ky 1a hé sb diéu chinh, duoc chon
theo bang 5

Alévrolit, argillit,
111 sa thach co6 xi|IV-VI|4,5 |3,0 (2,8 |25

ming gin két yéu

Béang 5

L/d,,| 60- | 45 40 | 37 30 20 10 5
x 70

Kqg 11,0 10,96 0,95 10,94 {0,938 10,925 0,850 {0,800

Budc 6: Kiém tra diéu kién an toan cho vj tri
tiép xtic “bé tong - nén da cung”.

- Pay 1a budc kiém tra bd sung ddi véi cac
truong hop dat da duoc 1am toi bai vu nd, phan
bb tai mirc c6 cong trinh bé tong dang dong
ctmg hodc phan bé thap hon mirc do:

R/[d] = [R]rx. (7

Trong do:

[R]tx - Khoang cach cho phép twong dbi tir
céc bao thude dén vi tri tiép xtc “bé tong - nén
da cung”, dugc xac dinh theo bang 6

- Trong khu vyc gan truc tiép voi bé tong thi
diéu kién (7) c6 thé tro thanh mot quy dinh quan
trong, dac bi¢t la khi nd trong cac loai dat da
khong kién ¢ va bi nirt né manh.

Béang 4

Nhom X Nhém | Tri s trung binh ciia hé sé
Loai da tiéu bieu

Gc Gt Kc khi nhém Gy
Bazan, gabro,
diabaz,  porfirit,

lLa . IX-XI{2,0 (2,0 [1,5 |L,5
quac dit, sa thach
Két tinh

1.b Granit va granitoit |IX-XI (2,5 (2,0 [1,7 |1,5

ba voi, dolomit,| VII-
11 35 12,5 (2,2 [2,0
da hoa, sathach | VIII

Bang 6

Tri s6 dinh hudéng cia [R da co
Nhém |Nhém 150 dinh huéng cua [Rlrx (

du phong can thiet) theo nhom Gy
G, Gy

1 11 111 1V-v
La IX-XI 80 50 35 25
I.b IX-XI 90 70 50 35
II VII-VIII |110 95 65 45
111 IV-VI 120 110 90 70
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Buéc 7: Chinh x4c hoa dudng kinh duoc
chon cuia 186 min theo diéu kién :

dik < 1,5 [d] (8)

Khi ¢6 cac thiét bi khoan c6 kha nang tao ra
dugc cac 16 min c¢6 dudng kinh khac nhau ma c6
thé dap tmg dugc diéu kién (8) thi can chon c&
dudng kinh nao 1a nho nhat trong sd cac dudng
kinh d6. Néu nhu khi dd lay c& duong kinh nho



nhét c¢6 thé ctia cac 16 min 13 dig min (461 voi loai
thiét bi khoan dang c6) dé tiép tuc cac tinh toan ma
diéu kién (8) van khong duoc thoa mén thi can tiép
tuc giam chiéu sau cua 15 min va tuong ing, giam
chiéu cao ting duoc nd. Nhimg tri s6 mdi va nho
hon ca cac thong s nay can duoc chon 1a:

Ln=11.L. [ﬂj khi R<2.L; (9)

LK .min

3
Ln=18.L. (ﬂj khiR>2.L; (10)
LK .min

Sau khi da xac dinh theo (9) hodac (10) ma Ly,
< 15.digmin thi cAn ap dung cac bao thudc 16
khoan nho.

Budc 8: Cin ctr vao cac két qua tinh toan ké
trén, tién hanh xac dinh chinh thic duong kinh
thiét ké cua bao thudc 1a d nhu sau :

- Khi dik < [d] thi ldy d = dix

- Khi dix > [d] va chiéu siu méi ctia cc 16 min
duoc xac dinh theo (9) hoic (10) thi lay d = [d]

- Néu van tiép tuc chon cac chiéu sau moi
khac cua cac 16 min 1a L, ma chiing 1a nhé hon
cac tri s6 Ly, dd duoc tinh theo (9) hodc (10) thi
xac dinh d theo cong thirc:

2
d = % -dLK- 3 (i]

5 L (11)

Budc 9: Xéc dinh cac thong so khac cua
cong trinh no:

- Chiéu dai bao thudc: I, =L - | (12)
- Khéi lugng ciia mot bao thude
Q= n.dz.A.% : (kg) (13)

Trong d6: A 1a mat d6 nap chét nd, kg/m3

- Khoang cach giita cic bao thudc :

a=K:Krd. Ve K0, Ko khi Iy =0

a=KpKrd. Ve Ka:s khily =0

Trong do:

e - Hé s6 ning luong twong ddi cua loai chit
nd duoc st dung;

(14)
(15)

K+0) vd K@) - Céc hé s, tinh dén sy anh
huong cua I, d6i v6i a trong cac truong hop
khong c6 doan khoan thém (I3 = 0) va c6 doan
khoan thém (I3 # 0) dugc xac dinh theo bang 7

Bang 7

L

E 3 5 10 20 24 30 | 240
K(z+0) | 1,00 | 0,95 | 0,90 | 0,80 | 0,78 | 0,75 |0,70
KG+ | 0,42 ] 0,50 | 0,63 | 0,80 | 0,84 | 0,90 |1,00
- P6i v6i cac bao thudc phan doan, tong

chiéu dai cic phan doan duoc xac dinh theo
cong thuc:

e

SO luong cac phan doan nay (ng) co thé liy
trong pham vi (1 + 3), tuy thudc vao I, va tri $6 sk
- Khoang thoi gian gidn cach khi nd vi sai:

to=7.10*3/d. ¢ R.\/E.Ci;khiR< 2L (17)
a 1

o= 3.10“.<,/Q.\/E L hir>2L:
a Cl

Trong d6: C; 1a téc d6 song dan hoi doc trong
khdi nguyén.

4.3. Cac vi du tinh todn

Bai toan:

Cén xac dinh cac thong sd cta cac cong trinh
khoan - nd, khi nd cach xa R = 5m so v&i vi tri
cong trinh bé tong c6 dién tich mong 100m’.
Céc khdi bé tong c6 mac Moy” " duoc d6 trude 1
ngdy so voi thoi diém vu nd. Khéi nguyén da

(16)

(18)

cling can lam toi bang nd min 1a da granit thudc
nhém IX vé do kién ¢ va nhém IV vé do nit
né. Chiéu cao ting d4 1a 4m, phan bd tiép giap
ranh gii phia dudi ciia hé moéng (tirc 1a cac 16
min khong duoc phép c6 doan khoan thém).
Trén cong truong c6 cac thiét bi khoan 18 min
c6 thé tao ra cac 16 khoan c6 dudng kinh
105mm va 150mm.

Tinh toan:

Budce 1: Can clt vao kich thude da dinh trude
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cia khu vuc can 1am toi, xac dinh so bd chiéu
cao tang H = 4m; (vi tang da tiép giap ranh gidi
phia duéi cia hd mong do vay khong duoc phép
khoan thém)

Puong kinh 16 khoan dix = min{105;150} =
105mm;

Chiéu sau 15 khoan L = 4 (m);

Du kién sir dung céac bao thude 16 khoan 16n.
Viée du kién cac thong so ké trén & budc nay
chi duoc xem 1a tam thoi, vi chua tinh dén do an
toan vé chan dong cho bé tong;

Budce 2: Xac dinh khoang cach giéi han cho
phép vé an toan chan dong ddi véi bé tong dang
dong cung

Trong do:

Kaa - Hé sb, voi loai da can lam toi 12 Granit
c6 d6 kién ¢ thudc nhom IX; dd nut né nhoém
IV; chon K4q = 80;

D6 bén theo mac bé tong cia cong trinh 1a
Mo2® :

Ta c¢6 op =200kG/cm?; t = 1 ngay; Ty = 90
ngay; Ta co TL =0,01; F; =0,25;

M

Ren=3,19.Kgqdix. | L

dyg.0y-F

Ry =3,19.80.0,105. 4 ~23(m)
0,105.200.0,25

Rgn # 23m > R=5m. Viéc tinh toan dic biét
cac thong sé khoan nd theo tinh an toan dbi véi
bé tong mdi d6 1a can thiét.

Buéc 3: Tinh toan so bo duong kinh téi da
cia bao thuéc vé phuong dién an toan chan
dong cho bé tong.

Vi R =5 <2.L = 2.4 = 8, cho nén dpu can
duoc tinh nhu sau

1771070, v B RAK, K,

Ta c6 n = 0,045 (né mot 1an); Ke=28; Ky =
0,9; Kc =1,5;
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_09R _ 095
JS, /100

dma=1,77.10°.0,045.200.0,25.5.3/28.0.9 .
1,5.0,45

Oy

dma® 87(mm)

Budce 4: Xac dinh ty s6 L ;
d

max

vi L = _4
d_. 0,087

max

= 46 < 70; cho nén chiéu

sdu ctia 16 khoan va chiéu cao ciia ting chon so
bd nhu & budc 1 1a thich hop.
Buoc 5: Quyét dinh lya chon d6 16n cua
dudng kinh cho phép cua cac bao thude
L 4

Vi—=
d 0,087

max

=46 < 70; cho nén co thé

ldy Kq- 0,96 va duong kinh cho phép cta bao
thudc duoc chinh xac hoa la [d] =K4. dmex =
0,96.87= 84mm;

Burde 6: Kiém tra diéu kién an toan cho vi tri
tiép xtic <’bé tong - nén da cimg”’. Ta co [R]rx
= 35; va R/[d] = 5/0,084 = 59,5> 35. Do vay,
diéu kién an toan cho vi tri tiép xtic *’bé tong -
nén da cimg’’dugc thoa man.

Buée 7: Chinh xac hoa duong kinh cua 16
khoan: Do duong kinh 16 khoan dix < 1,5 [d] =
1,5.84mm = 126mm nén tri sé duoc chon cho
cac tinh toan cua duong kinh 16 min digx =
105mm (<126mm) la thod man.

Buée 8: Can cit vao cac két qua tinh toan ké
trén, tién hanh xac dinh chinh thic duong kinh
thiét ké cua bao thude nd:

Vi dik = 105mm > [d] = 84mm, cho nén tri
s6 duoc chon chinh thuc cua duong kinh bao
thudc 1a d = [d] =84mm;

Buée 9: Xac dinh cac thong sé khoan nd
khac:

- Chiéu dai cot bua L;:
Lo _4 48; nén ta c6 Ky = 24;
d 0,084

L =Kqy.d =24.0,084 =2 (m)



- Chiéu dai bao thudc:
12:L—11 =4—2=2(m)
- Khéi lugng ctia mot bao thude
/
=n.d’ A2
Q 4

Q= 3,14.0,0842.900% =10 (kg);

A - Mét d6 nap chat nb = 900kg/m3.

- Xéc dinh khoang céch giita cac bao thudc:

Vi chiéu sau khoan thém l;=L-H = 0 (khong
c6 doan khoan thém) va l,/d = 24; ta c6 : K1)
= 0,78; K(2+3) = 0,84;

a= Kf.KT.d. \/z .K(2+O).K(2+3)

a=28.0,9.0,105.0,78.0,84 = 1,7m

- Xac dinh chiéu dai phan doan khong nap
chét nd:

Vi d = 84mm < djx = 105mm va chét nd
duoc str dung ¢ dang 101, cho nén can phan doan
bao thudc. Tong chiéu dai cac phan doan khong
nap thudc duoc xac dinh nhu sau:

it

Tai liéu tham khao:

0,084’
Can cur vao d0 16n cua Isk, chon ng =2; tirc la
bao thube can duoc phan thanh ba doan.
- Xéc dinh khoang thoi gian gidn cach khi nd
vi sai: Vi theo tinh toan hodc tra bang, c6 thé 1ay
C = 3,5.103m/s va R =5<2.L =24 =8m; nén
ta co:

to=7.10*.3/d. ¢ R.\/Ei
a C,

5 1
ty=7.10*.3/0,105. ¢/5..|— . = 13ps.
V17 35000 ¢

3. KET LUAN

Trong thyc té dé ddy nhanh tién d6 thi cong
nguoi ta can xac dinh sau khi d6 bé tong duoc
bao 1au thi 6 thé tién hanh cac vu nd duoc, va
luong thuéc né khong ché 1a bao nhiéu dé
khong gdy anh huong xiu dén sy phat trién
cuong do cua két cau bé tong méi do & lan can.
Bai bao trén mubn gidi thidu va giai dép cac van
dé d6 véi ban doc.

1. Ban hudng dan xac dinh thong sé va tién hanh cong tac khoan nd tai duong vién hé méng
nhiing cong trinh k¥ thuat thuy loi quan trong, Trung tam thong tin KHKT Nang lvong va dién khi

hoa Lién Xo (cii), Matxcova 1982.

2. B3biBHBIE pabOTHI BOIM3U OXpaHsIEMbIX O0YEKTOB - M. Hezpa -1984.
Abstract:
CALCULATION DRILLING BLASTING PARAMETERS ADJACENT
TO CONCRETE WORKS HARDENING PHASE

Nguyen Quang Cuong

The construction methods of science to base calculations of the explosion near the concrete

works are hardening was not much focus. Studies abroad XX century to propose solutions to
increase the explosion work near the concrete is freezing. Thus, for construction work on the fields
of our country, completing the study and application of such methodology will be most meaningful.
The article introduces the reader to calculate the initial parameters for drilling blasting works near
the hardening concrete work.
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