KHOA HOC VA CONG NGHE MO

NGHIEN CUU XAC DINH SO LUONG
VA PHUONG PHAP B TRI CAC LO MIN HOP LY TREN
GUONG THI CONG CONG TRINH NGAM

o khi xac dinh sé lweng 18 min, ngudi thiét ké
., can tién hanh bé tri cac 16 min trén guong thi
4 cbng cong trinh ngam. Viéc xac dinh s6 luong
va phwong phap b tr| cac 16 min trén gwong phai
dam bao cac yéu ciu va hiéu qua cho cong tac
khoan nd min. Sé lwgng va phuong phap b6 tri cac
I6 min trén- guong la nhung théng sé khoan né min
quan trong khi thiét ké céng nghe thi cong cong trinh
ngém Tuy nhién, cho dén nay cac théng so ky thuat
nay van chua dugc xay dwng mét cach chuén xéc
Nhleu chi dan trong cac tai liéu thiét ké ky thuét vé
van dé nay van mang tinh dinh tinh. Nhiéu luan diém
con rat mo hd. Vi vay, we.c nghlen clru xay dung
phuong phap xac dinh s6 lwgng va bd tri cac 16 min
hop ly trén guong thi cong céng trinh ngam co y
nghta thue té& rét 16n [1], [2], [3].

1. Ly thuyét chung vé cac phu’o'ng phap xac
dinh so lwgng va bé tri cac 16 min trén gwong

Cong tac xac dinh sb lvgng va bo tri cac 16 min
trén guong thi cong cong trinh ngdm phai thyc
hién theo mot s& nguyén tac co ban nhw sau [2]:

< Pam bao dat duoc hiéu qud cao nhat cho
cong tac khoan nd min trong nhirng diéu kién dia
co hoc méi trwdong dat da cu thé, cho nhirng hmh
dang, kich thwdc mat cat ngang cong trinh ngam
cu thé voi nhitng théng sb ky thuat-cong nghé nhét
dinh cia ho chiéu khoan nd min;

< Dam bao hé so st dung 16 min “n”
Ién nhét (gia tang gan béng 1 0);

. < Dam bdo h¢ so thira tiét dien “p" dat gia tri
nhd nhét (giam xu6ng gan béng 1 0);

% Dam bao mirc do dap v& déu dan cla dat
3a sau khi khoan né min. Pam bao mirc d9 vang
xa nhd nhat clia dat d4 sau khi nd min (da sau khi
oi pha hay tap trung chd yeu trong khu virc gan
gwong thi cong cong trinh ngam);

< Dam bdo kha néng anh hudng it nhét.téi khoi
gz bao quanh céng trinh ngadm, cac cong trinh

dat gia tri
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ngam lan can mat dat, cac céng trinh xay dwng
trén mat dét,..

% Dam bao cac 16 min phai dugc b tri deu dan,
hop ly trén toan b gwong thi céng cong trinh ngam;

< M&i 18 min phai dam nhiém kha ndng phé hiy
ving dat da dugc “ky vong” tuy thudc vao nang luc
clia minh;

< Bam bao guong thi cong sau khi thwre hién
céng tac khoan nd min co do sai lech it nhéat so voi
hinh dang, kich thwdc mat cat ngang thi cong cong
trinh ngam theo thiét ké;

% Khoang céch glu’a céac vbng 16 min ‘b” va
khoang cach gitra hai 16 min “c” trong cung mot
vong (hang) 16 min khdng duwgc I&n hon gia tri
dwong can téi thidu (dwong can nhd nhat) "W
b<W; c<W,..

R& rang. nhung yeu cau phtrc tap va can thiét
trén day rat khé ¢ thé dat dwge cung mét lae trén
thure té vi rat nhidu van dé trong cong nghé khoan
nd min van chwa duwoc lam rd va nghién ctru thau
dao. Trong d6 c6 viéc xac dinh sb lwong va bd tri hop
ly cac 18 min trén guong thi cdng cdng trinh ngam.

2. Nghién ciru hoan thign phwong phéap b
tri cac 16 min hop ly trén gwong

Toan bd cac 16 min bd tri trén gwong thi cdng
cong trinh ngdm c6 thé dugc phan chia ra thanh
na&m nhém 18 min co ban nhw sau (H.1, H.2):

< Nhém 1 - Nném cac 16 min dét pha (nhém A).
Cac 16 min nay c6 cdng dung pha hdy mét phan khéi
dAt da tai khu vire trung tam va tao nén mat phang o
do th hai cho guong thi cong cong trinh ngam
Chiing loai cdu tao cGia nhom I6 min dot pha sé tién
hanh xac dinh theo nhiing chi din dc biét, dac chiing;

< Nhom 2 - Nhém cac 16 min pha (nhom B) Cac
16 min nay cé céng dung pha huy phan lon khéi dat
da cho guong thi cong cong trinh ngam. Cac 16 min
pha duoc thiét ké tiy theo nhiing d3c diém cau tao-
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céu tric, tinh chét clia d4t d4 trén guong va nhitng
diéu kién thi cong khac;

< Nhém 3 - Nhém céc 16 min bién (cac 16 min
tao bién) (nhém C). Céc 16 min nay cé céng dung
tao nén bién cong trinh ngém theo dung thiét ké.
Nhom céc 16 min nay s& ndm cach dwdng bién héng
va n6c mét khoang tdi thidu va Iap lai hinh dang
du’dng bién héng va néc ctia cong tnnh ngém cu thé;

< Nhém 4 - Nhém céc 16 min nén (cac 16 min tao
nén) (nhém D). Cac Io min nay cb cﬁng dung tao
nén nén céng trinh ngam theo dung thiét ké&. Nhom
céc 16 min nay sé nam cach dwdng bién nén mot
khoang t6i thiéu va I&p lai hinh dang dwéng bién nén
clia cong trinh ngdm cu thé;

» Nhém 5 - Nhém cac 16 min déc blet (nhom E).
Cac 16 min thuéc nhém nay st dung dé khac phuc
s phén bé khéng déu cla cac 16 min & cac nhom 16
min bé tri canh nhau dé tranh hién twong da qué co
xuét hién do khoang cach gitra cac 16 min qua Ion.
Cac 16 min nay thwéng xuét hién trong nhirng cong

trinh ngdm c6 hinh dang mat cit ngang phtec tap,
bién cé géc canh, gay khuc, bién khéng tron. Sy
ton tai cha chung duoc thiét ke cho nhirng céng
trinh ngdm c6 cac dic diém ciu tao hinh hoc dac
biét. Trong nhiéu trubng hep ching c6 thé duoc
ghep vao nhém céc 16 min _pha. Ngoai ra, tai day co6
thé ton tai cac 16 min d& hinh thanh ranh thoat
nwéce va phuc vy cho cac chirc nang khéc.

Trong d6, nhém céac 16 m|n dét pha, nhom cac 16
min bién, nhém cac 16 min nén van hanh trong nhirng
diéu klen déc biét hodc c6 cong dung dac biét: nhém
cac 16 min dét pha véan hanh trong diéu kién chi co
mot mét phéng tw do, cho nén két clu, kich thuwdc
va so db b tri cGa cac 16 min trong nhém 46t pha
rat da dang, nhém céc |16 min blen cac 16 min nen
dung dé tao nén mét bién, mat nén cdng trinh ngam
theo dung thiét ké. Vi vay, cac nhém 16 min nay phai
duqc thiét ké véi nhirng yéu cau dac biét dé co thé
s dung nhirng diéu kién khach quan nhdm théa
man cac yéu cau ky thuat-cong nghé cy thé.

H.1. So db nguyén tic bo tn céc lé min tren guong th: cbng cho mét sé céng trinh ngdm c6 hmh gan

mat cét ngang khéc nhau: a - Mt cat ngang hinh chi nhét; b - Mt cat ngang hinh thang; c - M&:
ngang hinh vom-tuong thang; d - Mt ¢dt ngang hinh vom tuong thdng-vom nguoc; e - Mat

I' |'|
ik u..I
i ¥

ngang hinh vom—tu'c’mg cong; g - Mat cdt ngang hinh vom-tuong cong—vém nguoc; hg, - Chiéu c2o
thi céng Ién nhét caa céng trinh ngdm, m; hy, - Chiéu cao thi cong ciia trong-vom cong trinh roz=
m; hy, - Chiéu cao thi céng cua vom nguoc cong trinh ngdm, m; Bg, - Chteu rong thi céng Iom nhz:
(khéu d6) cua cong trinh ngdm, m; B, - Chiéu rong thi céng Ién nhét cia nén céng trinh ngam, =
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Thyc té cho thay: rat kho cé thé thiét ké tach
bach, ré rang cac 16 min thuéc cac nhém 18 min
khac nhau trén gwong. Trong nhiéu truong hop,
cac 16 min cGa cac nhém khac nhau c6 thé dan xen
nhau rat phirc tap tuy theo diéu kién thi cong cdng
trinh ngém cu thé. Trén H.1 gi&i thiéu mot sé so do
nguyén tac b tri cac 18 min trén guong thi cong
- moét sé cong trinh ngdm c6 hinh dang mét cat
ngang khac nhau. Cac so dd nguyén tic bd tri cac
16 min cho cac guong thi cong céng trinh ngam co
hinh dang mat cat ngang khac nhau cho thay:

+ So db bé tri cac 16 min trén guong thi cdng phu
thudc rét Ién vao kich thwde, hinh dang clia mét cét

ngang cong trinh ngam;

o MS[ ching loai hinh dang mat cét ngang cong
trinh ngam s& doi hoi mét buwdce tiép can khac nhau
khi bé tri cac vong 16 min trén gwong thi cong;

% Néu nhém cac I8 min dot pha thuong khong
phu thudc nhiéu vao hinh dang mat cat ngang, thi
cac nhém fo min khac sé pha| phy thudc rat Ion vao
dc tinh c4u tao cla mét cat ngang cong trinh ngam.

So dd nguyén tic bo tri cac 16 min trén guwong thi
cong cdng trmh ngam hinh vdom mgt tam-twong
thang dirng-nén phang co thé thé hlén nhw H.2. Day
la phwong an nghlen clru co s& dé phat trién str
dung cho céc gidi phap thiét ké mat cat ngang khac.

o 81—_:"'

H.2 So do nguyén tic bé tri céc 15 min trén guong thl cobng cong trinh ngdm: a; - Khoang céach to
m;eng 16 min bién dén mat bién héng ﬂ’H cbng cua céng trinh ngdm, m; a, - Khodng céch tir m:eng 16
min nén dén mat bién thi céng cta nén céng trinh ngdm, m; b - Khodng céch g:wa hai vong 16 min
b tri canh nhau, m; c- Khoang cach ha: 16 min canh nhau trong cung mét vong I6 min, m; ht - Chiéu
cao phan than-tiong cia céng trinh ngdm, m; h, - Chiéu cao phéan vom cda céng trinh ngdm, m.

Tir H.2 ching ta c6 thé nhan thay: mdi 16 mm sé
- “lam viéc" va tao nén nhitng “céng nang” nd min
di kién dé pha hly d4t da cho tirng phan “dién tich
doh vi" twong (’ng d&c trung trén guong thi cong
cdng trinh ngam. Trén H.2, H.3 gidi thiéu cac hinh
dang “dién tich don vj” khac nhau dac trwng cho
md&i mét 16 min khac nhau bé tri trén gwong thi
cong céng trinh ngdm: | - Hinh dang “dién tich don
vi” cho tirng 16 min dét pha théng thwong (khi
chung dugc thiét ké twong tw nhw cac 16 min pha)
va céc 16 min pha tai phan than-twong cong trinh

ngam (H.3.1); Il - Hinh dang “dién tich don vi” cho
tieng 16 min pha tai phan vom cdng trinh ngim
(H.3.I0; 1l - Hinh dang “dién tich don vi" cho tirng 16
min bién héng tai phan than-twéng cong trinh ngam
(H.3.11); IV - Hinh dang “dién tich don vi” cho tirng 16
min nén tai phan nén cong trinh ngam H3.V); V -
Hinh dang “dién tich don vi” cho 16 min bién- nen‘tal
goc thap nhét cGa phan than-twong cong trinh ngam
(H.3.V); VI - Hinh dang "dien tich don v; cho tirng 16
min pha tai phan chuyén tiép t&r phan than-tuwong
sang phan vom cdng trinh ngam (H.3.VI).
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H.3. So do hinh thanh céc hinh dang “dién tich don vj” khdc nhau
cho mét s6 16 min d&c trung trén guong thi cong cong trinh ngdm

R& rang, cac “dién tich don vi” cho mdi mot 18
min d&c trwng khac nhau bé tri trén gwong thi cong
cong trinh ngam c¢6 hinh dang, kich thwéc rat khac
nhau. Nhuw vay, tuy theo vi tri cu thé bé tri trén
gwong, méi 16 min duwoc “ky vong” sé hoan thanh
nhiém vy pha v& dat da cho tirng phan “dién tich
don vi" cé hinh dang, kich thuéc cu thé rat khac
nhau bao quanh ching (H.2, H.3).

3. Nghién ciru dé xuét nhirng dinh hu’omg co
ban xac dinh sé lwong va phwong phép b tri
hep ly cac 16 min trén gwong

Dé dé xuét nhung dinh huéfng tinh sé lwgng va
xay dyng so dé bd tri cac 16 min trén gwong, dau
tién can xac dinh tong s6 lwgng 18 min “N” theo mét
phuwong phap ly thuyet-thl,rc nghiém nao dé (vi dy
theo phwong phap cia Pokrovski N.M. [2]). Khi mat
cét ngang cong trinh ngadm co6 dang dbi xtrng hinh
vom-twong thang dieng (H.2) viéc xac dinh nhwng
dinh hwéng co ban cho phwong phap bé tri cac 16
min trén gwong sé dwoc tién hanh nhw sau.

Gia tri “dién tich don vi” trung binh “Sgv” cho moi
16 min trén gwong cé thé xac dinh theo céng thire:

Savto= [SI\‘;’]. m?. (1)

Tai déy: S - D:en tich clia gwong thi céng cong
trinh ngdm, m% N - Téng sé lwgng 16 min tinh toan
cho toan b$ gwong thi céng céng trinh ngam.

Ngoai ra, gia tri “dién tich don vi” trung binh
“Savi” du kién tinh cho mdi 16 min trén guwong co
thé xac dinh bang m0| quan hé sau day:

Savv=[(b).(c)], m?. (2)
Tai day: b - Khoadng cach gitra hai hang (vong) 16
min canh nhau, m; ¢ - Khodng c4ch gitra hai 16 min
canh nhau trong ciing mét vong 18 min, m.

Céc gia trj “b”, “c” phai déng thdi thda man céc
didu kién sau day:

b<W; c<W. 3)
Tai day: W - Gia trj duong can nhé nhat (duong
khang nhé nhét) gi*a hai 16 min canh nhau trong
cling mét vong 16 min hodc gitra hai vong 16 min bé
tri canh nhau, m.
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T hai mdi quan hé (2) va (3), ching ta c6 thé
tim ra cac méi quan hé sau day:

Sap<W3 (4)
W2

b<s|—|; 5

{ ; )
W2

<l — . 6

c { b (6)

T (1) va (4) rat ra diéu kién:

S

Nz[w_; | 7)

Céc diéu kién (4), (5), (6), (7) sé gilp nguoi thlet
ké co nhirng dinh hwéng ban d4u dé lya chon sé
lwgng 16 mln trén gwong thi céng céng trinh ngam.

Gia tri s6 lwgng cac vong 16 min so b ‘Msp” trén
guong thi cong céng trinh ngam (chua ké vong-
hang 16 min nén) c6 thé xac dinh tir bidu thie sau
day (H.2):

Mgy _H@\R’_—%]mﬁ} (8)

Tai day: By, - Khdu d6 (chiéu rong Ién nhat) cia
cong trinh ngam m; as - Khoang céch tir miéng 16
min bién den mét bién thi céng cla twéng-hdng
céng trinh ngam, m.

Sé lwgng cac vong 18 min “my” can phai c6 trén
guong thi cong cbng trinh ngdm (chwa ké vong-
héng I6 min nén) c6 thé xac djnh theo trinh tw sau:

% Lam tron gia trj sé lwgng cac vong 16 min SO
bd “mg,” xac dinh theo biéu thirc (8) dén gia tri sé
nguyén duong “m;” gan nhét:

mM1=(MgptA). (9)
Tai day A - Gi trj 1am tron bd sung vao dai lrong
“mgy,” sao cho tﬁng (msb+A) c6 thé dat dwoc gia trj
nguyén dwcng gan nhét;

+» Céu tao cta “mg,” gdm hai thanh phén:

Mgp,=(PN+PTP). (10)
Tai day: PN - Phan nguyén dwong; PTP - Phan
thap phan nhé hon 1,0; PTP<1,0;

< Khi phan sau dau phay (phan thap phan)
“PTP” cla dai lvgng “mg” I&n hon hodc bang 0,5



KHOA HOC VA CONG NGHE M0

(PTP=0,5) thi gia trj lam tron bd sung “A” sé& duoc
lwa chon nhu sau:
A=PTP1<0,5 v&i (PTP+PTP1)=1,0; (11)
+ Trong trwéng hep nay, sé lwgng cac vong 16
min“m;" sé& dwgc xac dinh theo cong thirc:
- my=(PN+1), vong 16 min; (12)
+ Khi phér-sau ddu phay (phan thap phan) “PTP”
. cla gia fri dai'lwgng “mg,” nhd hon 0,5 (PTP<0,5) thi
gia tri lam tron b6 sung “A" sé dworc Ira chon nhw sau:
. A=(-PTP) v&i diéu kién (PTP+A)=0,0; (13)
% Khi d6, s lwgng cac vong 16 min “my” sé
duoc xac dinh theo cong thirc:
my=(PN), véng |18 min. (14)
Sé lwgng cac vong 16 min “m¢" xac dinh theo
cong thirc (14) phai théa man diéu kién:

my 2 {[W}_oﬁ]_

Trong tredng hop nguoc lai, tong sb lweng cac
vong 16 min “m,” thiét ké trén gwong thi céng cong
trinh ngam sé phai x4c dinh theo céng thire (12).

Két qua, tdng sé long cac vong 16 min “m” phai
c6 trén gwong thi cong cong trinh ngdm (ké ca vong-
hang 16 min nén) sé dwoc xac dinh theo cong thirc:

m=(m4+1) vong 16 min. (16)

Cubi cling, gia tri khodng cach “b" gitra céac
vong 16 min sé xac dinh theo cong thirc:

b_[05Bam-ai)
m1—'0.5

S lwgng vong 16 min cho cac nhom khac nhau
sé duoc xac dinh so bd nhw sau:

< S6 lwgng vong |16 min bién “my,” dwoc chon
bang my=1 vong 1& min;

< S6 lwgng vong 16 min nén “‘m,” dwoc chon
bang m,=1 véng 16 min;

% S& lwgng vong 16 min dot pha mdp Mgp=1
vong duédi dang mot cép 16 min co ban bé tri theo
hai hang 16 min déi xrng nhau (H.2);

% S6 lwgng vong 16 min pha “m,

~mg=(m;-2), véng 16 min. (18)

' S6 Iwong 16 min “Nb" trong vong min bién (khéng
ké hai 16 min dau va cudi clia vong 16 min bién thudc
vé vong 16 min nén) sé duwoc xac dinh theo cong thire:

o N =H%J—1} 16 min.
E ©b '

Tai day: CD, - Téng chléu dai cha vong 16 min bién
tinh tlr vong cac 16 min nén, m; ¢ - Khoang cach gitra
hai 16 min bién trong cing mot vong I6 min bién, m.
»S6 Iwgng 16 min bién “Ny” xac dinh theo céng
thirc (18) duwgc slr dung trong phwong phap khoan
né min théng thwdng. Khi str dung phwong phap
khoan nd min tao bién, thwong sé lwgng 16 min tao

(19)

(17)

(19)

bién “Ny” phai tdng lén do phai giém khoang céch
gitra céc 16 min bién xuéng bing “cy”, cy<Cp. Khi d0,
gia tri “cp” trong cong thirc (19) sé duoc thay thé
béng gia tri “cy”". Trong trwdng hep nay, sé lwong 16

min tao bién “Ny" sé dugc xac dinh theo cong thirc:

N = [[%J—q, 16 min.
tb

S6 lwgng 16 min “Np" trong cac vong min pha
(khéng ké hai 16 min dau va cudi cda vong 16 min
pha thudc vé vong 16 min nén) sé dwgc xac dinh
theo céng thirc:

N, = rg(Np,i)= g{[[%] —1}}, 13 min. (21)

Tai day: Np; - Sé lwong 16 min trong véng min pha
thir “i” (khong ké hal 1& min dau va cudi cia vong 16
min phé thugc vé vong 16 min nén); i - Thi ty cla
tirng hang 16 min pha; i=1+m,; CDy; - Téng chiéu
dai cGa vong 16 min pha thir “i” tinh ter vong cac 16
min nén, m; Cpi - Khodng céch gilra hal 16 min pha
trong cling mét vbng I& min pha the

S6 lwgng 16 min "Ndp” trong vbng mln dot pha
théng thuong (khéng ké hai I& min dau va cudi cla
vong |18 min dot pha thudc vé vong 16 min nén) sé
duwgc xac dinh theo cdng thirc:

CDy
Nep =[[;‘p}—1],|6 min.
Cdp

Tai day: CDqp - Chiéu dai cla vong 16 man dot pha
théng thudng tinh tir vong cac 16 min nén, m; Cap -
Khoéng céch gitra hai 16 min trong cung mét vong
16 min dét pha, m.

Sé lvgng 16 min “Ngp" trong vong 15 min dot
pha xac dinh theo céng thirc (22) duoc st dung
trong phwong phap khoan né min véi cAu tric cac
16 min dot pha théng thudng. Khi sir dung mét sb
chling loai cu tric d&c biét khac cho cac 16 min
dot pha, thi sé lugng cda chung thuwdng phai gia
tang thém va béng ‘mét gia tri “Ngp” PhU hop nao
do6. Khi @6, nhém 16 min dét pha déc biét nay co

(20)

(22)

thé s& xam nhap, “lan sau” vao khu vyc dién tich

guwong thi cdng do cac vong 16 min pha dam
nhiém. {:)leu nay sé lam suy glam s6 lwgng céc 16
min pha xuéng mét gia tri “Np " nao do.

Sé lwgng 16 min “N,” trong vong 16 min nén s&
dwec xac dinh theo céng thikc:

Np=(m+1), 16 min; (23)

S6 lwgng 16 min “N,” trong vong 16 min nén xac
dinh theo cong thirc (23) dwoc sir dung trong
phwong phap khoan nd min véi céu tric cac 16 min
nén théng thwéng. Trong nhitng tredng hop st
dung phuong phép khoan nd min tao nén dic biét
thi so lwgng cua ching thwdng phai gia tdng thém
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va bang mét gia trj “Ny,” phit ho'p nao dé:

Ny {(M]n}, 16 min.
Ctn

Tai day: ¢, - Khoang cach gitra hai 16 min thudc
hang (vong) 16 min nén khi s& dung phwong phap
khoan nd min tao nén dac biét, m.

S6 lwgng cac 16 min trong cac nhém 16 min
khac nhau “Ny”, “Np", “Np”, “Ngp", “Ni” twong (rng
tinh theo cac céng thirc (19), (20), (21), (22), (24)
phai dugc lam tron dén gia trj s6 nguyén dwong
I&n hon gan nhét.

Cudi cung, tdng sb cac 16 min trén guong thi
cong “Ny’ trong phwong phap khoan né min théng
thueéng sé dwge xac dinh theo cong thirc:

Nie = (No+Np +Ngp + Ny +Ng ), 13 min.

Tai day: Ngy - Céc 16 min déc biét.

Tong s6 cac 16 min trén guong thi cong “Ny” khi
str dung két cdu nhém I8 min dét pha dic biét sé
dwoc xac dinh theo cong thire:

Nie = (No+Ny—~Np g +Neg ¢ +N, +Ngp ), 16 min. (26)

. Téng sb céc 16 min trén guwong thi cong “Ni” khi
str dung phuwong phap khoan nd min tao bién, tao
nén dac biét va két cAu nhém 18 min dét pha dac biét;

Ny =N+ Ny =Ny g +Ngp ¢ +Nip +Ngs ), 16 min. (27)

4. Nghién ciru dé& xuét phwong phép bd tri
céac 16 min trén gwong

(24)

(25)

Tl két qué nghién cru trén day, ching toi dé
xuét phuong phap bé tri cac 16 min trén gwong thi
cong cong trinh ngdm mat cit ngang hinh vom-
twong thang dieng (hinh H.2) theo cac buéc sau:

% Budc 1 - Xac dinh téng sé Iuwgng cac 16 min
“N” cho toan b gwong thi céng céng trinh ngam
trong nhitng diéu kién ky thuat-cong nghé-dia chét...
cu thé theo mét phuong phép Iy thuyét nao ds;

% Buwéc 2 - Xac dinh gia tri dwdng can nhé nhét
(dwdrng khang nhé nhat) “W”; khodng cach “c™;

< Buéc 3 - Xac dinh so lwgng cac 16 min cho
toan bd cac nhém 16 min hoan toan binh dang nhw
nhau chwa xét dén cac diéu kién |am viéc va cong
dung can dat dugc cla chung sau khi van hanh,
sau khi dwgc kich nd. Gia tri tong sb lvgng cac 16
min “N” phai théa man diéu kién (7);

< Budc 4 - Xac dinh sb lwgng cac vong-hang 18
min “mg”", “m4”, “m” trén gwong thi céng cdng trinh
ngam theo cac cong thirc (8)+(16);

< Buéc 5 - Xac dinh gia tri khoang cach “b”
gitra cac vong 16 min theo cong thire (17);

< Buwéc 6 - Xac dinh sb lwgng cac vong 16 min
trén gwong thi céng céng trinh ngdm. Sé lwong
vong 16 min pha “m,” x4c djnh theo céng thirc (18);
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% Buwéc 7 - Xac-dinh khodng cach “c,”, chidu
dai “CDy", sbé lwgng 16 min “N," trong vong 16 min
bién trong phwong phap khoan né min théng
thuong theo cbng thre (19); .

% Budc 8 - Xac dinh khodng cach “cy’, sb
lwgng 16 min “Ny” trong phwong phap khoan nd
min tao bién theo céng thirc (20); .. .

< Buéc 9 - Xac dinh cac chiéu dai “CD,," cua
céac vong 16 min pha tha “i”;

_ *% Buwdc 10 - Xac dinh cac khoang cach “c,.,
téng sé lwgng cac 16 min pha “Np” trong cac vong
min pha (khéng ké cac 16 min d4u va cudi clia vong
16 min pha thudc vé vong I8 min nén) theo céng
thire (21): _ -

% Budc 11 - Xac dinh khodng cach “cg’, s6
Ivgng 16 min trong nhém 16 min dét pha “Ng,” theo
cdng thire (22) hodc theo mot nhom 16 min doét pha
da chon cuy thé nao d6;

% Buwéc 12 - Xac dinh sé lwgng 16 min trong
vong 16 min nén “N,” khi s& dyng phuwong phap
khoan né min théng thudng theo cdng thire (23);

% Buwédc 13 - Xac dinh khoang cach “cy”; sb
lwgng 16 min trong vong 16 min nén “Ny" khi st
dung phwong phap khoan né min tao nén dic biét
theo cong thirc (24);

< Buwoc 14 - X4c dinh tdng s6 cac 16 min “Ng,”
thudc nhém céac 16 min dic biét (cac 16 min thugc
nhém 5) trén gwong thi céng c¢dng trinh ngam;

< Buwéc 15 - Xac dinh téng s6 cac 16 min trén
guwong thi cong “Ni.” trong phwong phap khoan nd
min théng thwdng theo céng thire (25);

% Bwéc 16 - Lira chon va thiét ké két cAdu nhém
min @6t pha dac biét. Xac dinh sé lwgng cac 16 min
“Ngps” ctia nhém min dét pha dac biét. Xac dinh
phan dién tich clia nhém cac 16 min dét pha dac
biét “I4n san” vao phéan dién tich clia cac 16 min
phéa. Xac dinh sb Iwgng cac 16 min pha bj suy giam
“Npg" do bji nhom céc 16 min dot pha dic biét
“chiém dung” mat; .

% Buwoéc 17 - Xac dinh tong s6 cac 16 min trén
guong thi cong “Ny" trong phwong phap khoan n6
min théng thwdng cé st dung két cau nhém min
dot pha dac biét theo cong thire (26);

< Budc 18 - Xac dinh sé lwong cac 16 min tao
nén “Ny,” khi sit dung phwong phap khoan nd min
tao nén dac biét;

< Buwéc 19 - Xac dinh téng s6 cac 16 min trén
guong thi céng “Ni” khi st¢ dung phwong phap
khoan nd min tao bién, tao nén dic biét va két ciu
nhém 16 min dot pha déc biét theo cong thire (27).

Khi str dung céac loai mét cat ngang céng trinh
ngdm khac hinh vém-tuwéng thang. ding (hinh

H.1.a,1.b, 1.d, 1.e, 1.g), ngudi thiét k& phi tién hanh
(Xem tiép trang 25)
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Nguwoi bién tip: V6 Trong Huang

SUMMARY

The evolution of mechanical properties
of the concrete from the early age until it
reaches useful strength depends strongly
on the hydration process of the adhesive |
compositions in cement clinker as well as |
the mineral admixtured (silica fume, fly ash,
blast furnace slug,...). However, the estimation

of hydration degree of these adhesive
compositions during the hardening process
of cement paste is difficult due to the complex
physico-chemical mechanism at the molecular
level. In this paper, the author introduces a
model calculation which allows to estimate
the hydration degree of the adhesive composition
in the cement paste by analysing the
reaction mechanism and measuring heat
generated in the hydration process.

NGHIEN CUU DE XUAT...

(Tiép theo trang 6)

nhitng chinh ly chinh xac cac kich thudc cho cac
vong-hang 16 min cy thé phi hgp v6i ting chung
loai hinh dang mét cét ngang cong trinh ngadm st
dung trén thyrc té dé thiét ké cac 16 min trén guong.

5. Két luan

Phuong phap phap méi dé xuét trén day chi co
thé st dung cho cac cong trinh ngam c6 hinh dang
‘mat cét ngang déi xtrng nhau qua tryc thang ding.

Phuong phap méi vin can phal nghién ctru hoan

thlen cho cac chiing loai mat cét ngang céng trinh
ngam c¢6 hinh dang khong déi xirng. Céc méi quan
hé gitra “b”, “c” va “W’ van chwa thirc sy rd rang.
Vi vy, tai day can phai c6 nhitng nghién ctru bd
sung tiép theo.0)
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SUMMARY

The paper introduces the results of
studying of the new method calculating the

| quantity the blasting holes and arrangeing

ones on the tunnelling face in underground

1 constructlons
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