XAY DUNG CONG TRINH NGAM VA MO

NGHIEN CUU XAC PINH CAC AP LUC

TAC DUNG LEN CONG TRINH NGAM

1. Téng quan

Khac v&i ap suét thé hién gia tri lwe tac dung |én
mét don vi dién tich b& mat vat thé, ap lwc c6 thé thé
hién dudi ba dang: lwc tap trung (N) tac dung I1&én
mot diém clia bé mét vat thé; luc tap trung (N/m) tac
dung Ién mét doan, mot dwerng c6 chiéu dal gi¢i han
thudc bé& mat vat thé; lwc phan bd (N/m ) tac dung
I&n mét don VI dién tich bé& mét vat thé. .

Khai niém "ap suat’ thuéng dung cho moi tru’o’ng
chéat 16ng hoéc chét khi. Khai nlem ap lwc” mang | tinh
phd quat hon so véi khai niém “ap suét” va cé thé ap
dung cho nhiéu méi truerng khac nhau. Ca hai loai ap
suét, ap Iwc thu’crng mang déc tinh ngoai lwc tac dung
Ién bé mat vat thé va sé tao nén truong trng suat-blen
dang bé sung phla trong vat thé. Khi do, vat thé, hé
thong nghién clru sé dwgec xem xét “ddc 1ap” twong
ddi so véi méi trwdng bao quanh. Tai day khéng xem
xet sy tac dung tu=0’ng h6 gitra vat thé, hé thong
nghién clru vé&i moi tredng bao quanh.

Trong nhiéu trwdng hop, hé thong thwre phai co sy
tac dung twong hd vé&i méi tru’o*ng bao quanh. Khi do,
ap lwc tac dung 1én bé mat vat thé sé la két qué cla
qua trinh tac dung twong hé clia cac thanh phan chu
thanh va cac mdi quan hé trong hé théng “vat thé-moi
trworng”. Trong truedng hop nay, ap lyc tac dung 1én

vat thé sé khﬁng con la ngoai e ma tré thanh ndi lyc

cdia hé théng “vat thé-moi trwong’”. Dai luong &p luc
tac dung lén vat thé tai day sé thé hién dudi ba dang
ndi lyc: tng lwc diém (N) (ndi lyc xuat hién tai mot
diém tiép xtic bé mat clia vat thé va moi treong bao
quanh); tng lyc dudng (N/m) (n0| lwe xudt hién tai
cac doan, dwcyng co chiéu dai gi¢i han tiép xuc bé
mat cua vat thé va méi trwéng bao quanh); ung suét
(N/m?) (ndi luc xuédt hién tai dién tich b& mat “phia
ngoai”, “phia trong clia vat thé nghién cu=u)

Viéc xac dinh ap Iurc tc dung 1én cong trinh ngam
la mdt trong nhing van dé phrc tap nhéat khi thiét ké,
thi cong cong trinh ngadm. Céac &p lwc tac dung 1én
cong trinh ngam dwéi cac dang néi lwc thwong dugc
xac dinh trong qua trinh khao sat sw tac dung twong
hé ciia cac thanh phan, méi lién két clia ching trong hé
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théng “cong trinh ngadm-moi truong’. Trong rat nhiéu
trwong hop, day 1a viéc lam khong can thiét do ket qua
khao sat, nghién ctu hé théng * cong trinh ngam-moi
tru’o’ng” da_cho nhirng thon t1n can thiét vé trang thai
u=ng suat-bién dang” cua ket cau cong trinh ngam dé
gidi quyet cac van dé ky thuét, cong nghé trong qua
trinh thiét ke tinh toan céng trinh ngam. Vi vay, trén
thuc té chi can xac dinh ap suét, ap lwc mang déc tinh
ngoai luc tacdyng 1én két cAu cong trinh ngam.

Cho dén nay, c4c loai p luc (ngoai luc) tac dung 1&n
obng trinh ngam thuong duoc chap nhan va xac dinh
thong qua mot s thuat ngty ky thuat sau: “ap lwc mé”,
“ap lwc dat’,“ap lwc d4”, “ap lwe dat da”, “ap luc nuoc
duwai dat’, “ap luc khi ngam" K

ap luc noe’, “ap luc nén’,
ap luc tac dung lén mat dat’,.

.. Cac khai niém “ap luc -
ap lyc dat’, “ap luc da”, ap lwc-dat d4”.... thuong
ducyc hiéu nhw 1& nhwng dai Iu’o’ng ap.luc hinh thanh do
trong trudmg clia dat da tac dung [én cong trinh ngam
(CTN). Ngoal ra, khai niém “ap.luc md” c6 thé sé gay
nén cach hiéu nhadm 1an vi *hinh nhu” chiing chi xem xét

' chung loai &p Iy tac dung danh riéng cho cac ¢ong trinh

ngam trong mé. Khai niém “&p lyc nudc dudi dat” the
hign chling loai ap e tac dung [én CTN co ngudn goc
tlr cac nguon nudc dudi dét khac nhau (ap luc nudc 16
réng; ap luc clia cac tang, ti, hang, déng....
dudi dat; &p luc cla cac dong chay ngam nwoc dudi
dét;...). Khai niém “ap lic khi ngdm” thé hién ching loai
ap lwc tac dung lén CTN c6 ngudn gbc tur céc loai khi
ngam ton tai trong’ long dat da. Céc khai niém:“ap luc
n6c”, “ap- lwc hang”, “ap Iuc nén”,... thé hién cac dai -
lweng ap lwc tac dung 1én noc, hong, nén!CTN (tac
dung theo cac hwéng khac nhau trong khong- guan)
Nhin chung, cac khai niémap Iwc trén day chi thé hién
nhi*ng dang ap yc riéng. Chung chua thé hién day da,
chinh xac cac ching loai @p luc khac nhau do.moi
truwdng trong va ngoai cong trinh ngam san sinh fa va
tac dung lén cong trinh ngam.

2. Pjnh nghia “ap lwc ngdm”

Viéc xay dwng céng trinh ngdm sé lam mat trang

chlra nwoc
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thai can béng tw nhién clia khéi da, chuyén ddi trang
thai (rng suét nguyén sinh ciia khéi da sang trang thai
thng suat thir sinh. Khi dé, céng trinh ngam sé phai
chiu sy tac dung mét Iép, mét nhom, mot t6 hop cac
chlmg loai ap Iwc khac nhau, c6 ngudn goc khac
nhau.  Tai day khéng chi ton tai nhirtng dang riéng lé
nhw ap lwe md”, “ap lwc dat d&”,.:~ma phai ton tai
mét t6 hop cac chiing loai ap lwc khac nhau tac dung
dong thoi 1én cong trinh ngam tai nhirng thei diém
nhét dini. Thanh phan, dac tinh tac dung, mtrc do
cdng hwcyng dac tinh tac dung tu’O’ng hd, gié tri,..
cac chting loai ap lwe:tac dung |én cong trinh ngam
ludn ludn thay don theo khong gian va thoi gian, rat
phu=c tap vi mot sb nguyen nhan chinh nhw sau:

R E)ac tinh phtec tap, da dang cla thanh phan,

s lrong'cac chung loai ap Iwc;

> Nguon gbc sinh ra cac chung loai ap lwc rat

khac nhau;

> bac tinh tac dung lén codng trinh ngam cla

= ¢ac ching loai ap lyc rat phirc tap, khéng cé quy’

luat theo thoi gian va trong khéng gian;
> Mire dd cong huéng phirc tap cta cac chung
-loai ap lwe khac'nhau tac dung lén cong trinh ngam
theo thoi gian va trong khéng gian;
> Giatri cia c':_éc chiing loai ap lwc khong twong
minh, luén thay ddi va phu thudc rat phiec tap vao
rat nhiéu yéu t& khach quan va cht quan khac
nhau trong va ngoai cong trinh ngam
Mac di ¢ nhitng sw khac biét v‘é dac tinh va
thei gian hinh thanh, tuy nhién tat-ca cac chung
loai ap lwc xuét hién trong khéng .gian ngam
trong cac khéng gian lién quan hodc truyén tai
qua cac moi trwéng tw nhién, cubi cung sé tac
dung lén cong trinh ngdm & nhitng mirc dd khac
nhau. €ac ching loai ap lyc nay sé hlnh thanh
trwdng cac ngoai lyc thong nhat, cubi cung tac
dung-lén cong trinh ngam. Do dé, chang toi dé
xuét y twéng lién két toan bd cac chung loai ap
lwc nay vao mét khai niém théng nhat mang tinh
tdng quéat - Khai niém “ap lwc ngam” (ALN) tac
“dung lén cong trinh ngam.
Viéc dua.ra dinh nghia chuan xac, day da vé khai
.niém ap Iuc ngam” rat phtrc tap. Khai niém “ap luc
& ngam " phai lién quan truc tiép den cong trinh ngam.
fVe ban-chét, khai niém ap lrc ngdm” chi ton tai cho
,cong trinh ngam, khi xuét hién cong trinh ngam
khong c6 khai niém “ap lwc ngam’ chung, tén tai
ddc lap nhw “trwdng rng suat nguyén smh’ cla khéi
da chira hoac khong chira cong trinh ngdm. Quan
fiém “ap lwec ngam” chi la mét dai lwgng ap lwec nao
d6 tac dung 1én cong trinh ngam rat khong chinh
xac. Tai day khong tén tai mot dang chung, mang
t|nh tong quat cua “4p Iwc ngdm” don chiéc, don

doc. Viéc xac dinh mét chiing loai ap lwe nao doé (du
quan trong dén murc d§ nao di chang nira) tac dung
lén cdng trinh ngam khong thé két thuc loi giai cho
bai toan. Qua trinh nay van phai tiép tuc dé tim kiém
cac dai lwgng ap lwc khac tac dung Ién cong trinh
ngam. Ngoai ra, con phai xac dinh cac quy luat thay
ddi cia chung, sw cdng hwdng, twong tac gitra
chuing véi nhau trong khong gian, theo thoi glan
Nhw vay, “ap lvc ngam” phai t6 hop tat ca cac
dai lwgng ap lwe cudi cung phia. ngoal phia trong
cong trinh ngam tac dung Ién két cau clia chang.
“Ap lwc ngam”»phal lién ket cac ching loai ap lwec
khac nhau. “Ap lyc ngam phu thudc vao rat nhiéu
moi tredng tac ddng, nhleu yéu to bén ngodi, bén

~trong cua céng trinh ngam va mébi twong tac rét

phirc tap git!a chung v&i nhau,... Nhirng yéu tb
céu thanh trong cac méi truong anh hwéng khac
nhau déi v&i céng trinh ngam (hmh H.1) sé gay
nén nhitng thanh phan cau thanh “ap lwc ngam”
khdéng giong nhau. Cac ap lyc thanh phan nay cé
ban chat hinh thanh, hwéng tac dung, gia tri tac
dung, d&c tinh tac dung twong hd, sy thay ddi gia
tri-khac nhau trong khéng gian, theo thdi gian,...
khi tac dung 1&n cong trinh ngam.

Do d6, cé thé dinh nghia “ap Iwrc ngam” budc
dau nhw sau: “ap lwc ngam” 1a tb hop céac loai ap
lwc co nguon goc khac nhau tac dung lén cong
trinh ngam trong khdng gian; theo theo gian.

3. Méi quan hé giira cong trinh ngam va cac
moi trwéng lién quan

Cong trinh ngam phai ndm trong khéng gian ngam
(mdi tredng dat da, moi trwong nuwéc, méi truéng hdn
hop dat da-nudc, mdi treong dia nhiét, méi trwong
khi ngdm, méi trwong. dia dién,...) [1]. Do do, cdng
trinh ngam phai chiu sw tac dung ctia ba nhém khong
gian (nhém moi tredng) co’ ban sau day:

» Khong gian 16 thién (mdi trwdng khong khi 16
thién phia trén mat dat) “1”;

> Khéng gian ngadm (madi trwong dét da, nuoc,
dat da-nwoc,...) “27;

» Khong gian cta cdng trinh ngam bao gom
khong gian “3" phia trong céng trinh ngam; két céu
chdng gitr ch déng, thu déng, hén hep,... “4” cla
cong trinh ngdm (hinh H.1).

Trong do, khdng gian “1" mang tinh doc 1ap twong
dbi, hai khéng gian “2” va “3+4” c6 quan hé mat thiét
v&i nhau, twong tac véi nhau rat phire tap.

Nhw vay, khi xac dlnh cac ching loai ap luc
trong to hop “ap luc ngam” tac dung 1én cang trinh
ngam, can xem xet ba khdng gian (modi trwdng)
chinh “17, 2", “3+4” (hinh H.1), d&c tinh twong tac
ctia ching vé&i nhau va céac yéu té hinh thanh ap
Iwc tir cac moi trwdng do.

CONG NGHIEP M. 56 1-2017 [l
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H.1. Méi quan hé giira céng trinh ngdm va céc
moi trwo’ng lién quan: Py - Ap luc téc dung tr
phia trong céng trinh ngam; Png - Ap luc tac
dung tir phia ngoai céng trinh ngam

Mac du, viéc hinh thanh cac loai ap luc ciu
thanh nay c6 thé xem xét doc lap twong dbi (dé dé
xac dinh), tuy nhién sw anh hurong, cong hwdng cua
chung ludn luén xay ra trén thue te. Vi vay, kh| Xac
dinh cac ap luc trong to hop “ap lwc ngam tac
dung lén céng trinh ngdm nén lwu y dén mot sb
huéng tiép can sau day: _

» Xac dinh nhitng yéu t6 anh hwéng chinh
(ngudn géc hinh thanh, hwéng tac dung, gia tri ap
lic, d&c tinh tac,dung,...) gay nén nhitng ap lwc
chinh tac dung Ien ~cdng trinh ngam;

» Xac dinh mbi quan hé gitra cac yéu t6 anh
huéng chinh dé co6 thé xac dinh chuan xac nhirng
ap lyc chinh tac dung 1&n cong trinh ngam;

» Xac dinh nhitng ap lwc chinh tac dung’lén
céng trinh ngam:;

» Xac dinh md hinh lién két nhirng ap lwc chinh
tac dung 1&n coéng trinh ngdm trong khéng gian va
theo th&i gian;

> Nghién clru @& xuét, str dung phuong phéap
tdng hop xac dinh gia tri 4p lwe cudi cing dai dién cho
t6 hop “ap luc ngadm” tac dung Ién cong trinh ngam,...

4. Cac yéu t6 anh hwéng va phan loai cac ching
loai ap Iwe trong “ap lwc ngam”

Thyc té cho thay, t6 hop céc yéu $6 anh hudng va
cac ap luc trong khai niém “ap lwc ngam” tac dung 1én
cong trinh ngdm thé hién théng qua mdt s nhém
yéu td anh huwdng, nhdm 4p lwe chinh sau day [5]:

> Nhém 1 - Céc khong gian va cac yéu t6 cau
thanh cac khong gian anh hwéng truc tiép den cong
trinh ngam: khéng gian I6 thién; khdng glan ngam cla
moi trudng dat da; khong glan ngam cda mai truong
nuwéc; khong glan ngam cla m0| trwong nwée-dat da;
khéng gian clia cong trinh ngam:;..

» Nhom 2 - Cac dac tinh vé mL'Pc dd trc tiép tac
dung cla “ap lwc ngdm” 1én cong trinh ngadm: “ap

ﬂ CONG NGHIEP M0. S0 1 - 2018

Iwc ngam” tac dung gian tiép (cac ap lwc tac dung
gian tiép 1én két cidu cong trinh ngdm théng qua
mai trudng, vat thé,... bao quanh cong trinh ngarp
trén mét khoang cach nao do so vai vi tri clia cong
trinh ngdm - Ap luc tac dung 1&n mét dat phia trén
cong trinh ngam; &p lwc nd min trong long dat treg
mé&t dat; 4p lwc dia chan;...); “ap lwc ngam” tag
dung trwc tiép (cac ap luc tac dung truc tiép lert

cac két cau cong trinh ngdm khéng théng qua mob‘

trwdng, vat thé trung gian, ...);...;

» Nhém 3 - Cac déac tinh vé chiing loai chung
cua “4p lwec ngdm” tac dung lén céng trinh ngam:

“ap lyc ngam” théng thuong; “ap lwc ngam” dacs

biét (ap Iwe co6 ngubn goc tir cac tac dong dia chén;
ap lwe xuat hién trong nhitng tai nan, s cb chay
nd, phwong tién van tai,...; ap lwc xuat hién do cac
va dap thiy lwc xuét hién trong cac dworng ham
dan nuwéc eo ap;...);

» Nhoém 4 - Cac dac tinh xac dinh twdng minh
clia “ap lyc ngdm” tac dung 1&n cdng trinh ngam:
“4p lwc ngadm” twéng minh; “ap lwc ngam” xac suat;
“ap lyc ngadm” khéng twérng minh;

» Nhom 5‘_—‘ Céc dac tinh vé mlrc do lau dai va
tinh chét thé hién cha khoang thoi gian tac dung
cla “ap lwc hgam” I&én coéng trinh ngam: “ap luc
ngam” ¢6 dinh (tac dung lau, dai); "ap luc ngam”
tam thoi (tc dung ngan han);-“ap lwc ngdm” mang
dac tinh co dinh-tam thoi (viva tac dung tam thoi,
ngén han vira tac dung lau dai);

# Nhom 6 - Cac dac tinh tinh-ddng trong khéng .

gian, theo thoi gian cta “ap lwc ngam” tac dung 1&n
cbng trinh ngém‘: “ép e ngam” finh (tac dung tinh
hoc); “ap lwe ngam” dong (tac dung dong hoc): “ap

‘lrc ngam” tinh-dong (tac dung vira tinh hoc lai vira *

ddng hoc);

> Nhom 7 - Cac dic tinh tac dung tuong hé
gitra cac két cau chong gitr va khOI dat da, cac mot
trird'ng bao quanh: “ap lwc ngam xac dinh khong
xét toi sw tac dung twong hd gitra cac két cau
chéng g|u= va kh0| dat da, cac mdi tru’cyng bao
quanh; “ap lwc ngdm” xac dlnh co xétuiGi sy tac
dung twong hé gitra cac két cau chéng glu va khéi
dat da, cac mot tru=0’ng bao quanh

» Nhém 8 - Céc dac tinh ve nguon dong Ic gay
nén “ap lyc ngam”: “ap Iwc ngam ¢4 hguon goc tr‘png
trwong; ° ap Ii)c ngam” c6nguon gbc khi ngam *ap
Iwe ngam ¢6 ngudn gbc tr nwéc dudi dat; ap duc
ngam " do nhitng nguyen nhan khac (tw trong cua ket
cau chéng git; dac diém du thng luc clia két-cau
chéng gilr; dac tinh hinh thanh bién dang, (ng suat
cha vat liéu, két cdu chdng gitr; dac tinh ky thuat,
cdng nghé khoan né min thi cong; dac tinh tac déng
nhiét do trong CTN; dac tinh nhiét do clia khoi dat da
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bao quanh; dac tinh trwong nd, co ngét,... clia dat da;  céc yéu td vi khi hau trong CTN; ddc diém cla cong
dac tinh, cwdng do van hanh clia cac loai may, thiét  nghé, may, thiét bi,... dao pha déat da, thi cong CTN:;
bi,... thi ¢dng; dac tinh, cwdng dd van hanh cla cac  dac diém cla céng nghé, may, thiét bi,... dao pha déat
loai may, thiét bi,.. st dung trong CTN; dac tinh da, thi cdng cac cong trinh 16 thién; dac diém van
trigdmg dién tir trong khoi dat da, nwére, dat da-nuwdc;  hanh cla cac loai may, thiét bi,... trén mét dat;...);...;

Khong glan 16 thién Khong glan ngim Khoéng gian CTN
AN agam. ] | g2
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| T hop céc ching loai 4p luc ngam tic dyung 1én cong trinh ngim I

H.2. So' d6 phén loai céc &p Iuc khac nhau tac dung 1én céng trinh ngdm

» Nhom 9 - Cac dac tinh vé hwéng tac dung  tac dung lén néc cong trinh ngam “ap lwe ngam"
cua cac ap Iwc [én cong trinh ngam: “ap lwc ngam”  tac dung lén héng cdng trinh ngam; “ap lwc ngdm”
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tac.dung lén nén céng trinh ngadm; “ap lwc ngdm”
tac dung tir phia trong céng trinh ngam:...;

> Nhoém 10 - Cac dic tinh vé chlng loai céng
trinh ngdm: giéng déng; céng trinh ngdm nam
ngang; céng trinh ngam ndm nghiéng; cong trinh
ngam tiét dlen I&n; cdng trinh ngam dang bé chira,
ham chira;..

> Nhém 11 - Céc gia thuyét xac dinh “ap lwc
ngdm”: cac gid thuyét hinh thanh vang pha hay
xung quanh cong trinh ngdm; cac gia thuyét khon
hinh thanh ving pha hidy xung quan cong trinh
ngam; cac gia thuyét hinh thanh “ap lre ngém” khi
cobng trinh ngérn khong st dung két cau chong
gitk; cac gia thuyét hinh thanh “ap lwc ngdm” khi
két chu chong gilr 1am viéc trong ché dé cha dong
(Ilam viéc déng thei thoi véi khdi da trong cung
mot hé théng théng nhat “khoi da-két cau chong
gitr"); cac gia thuyét hinh thanh “ap lwc ngam” khi
két cau chong gir 1am viéc trong ché do thy déng
(két céu chong gitv 1am viéc doc lap vdi khbi da);
cac gia thuyet hinh thanh “ap lwc ngdm” do hinh
thanh cac khéi dat da trwot xung quanh cong, tnnh
ngam; cac gid thuyét hinh thanh “ap lwc*ngam”
dya trén cac chi tiéu chat lwgng cia khoi da; cac
gia thuyet hinh thanh “ap lwc ngam dua trén cac
tinh chat cdu tao khac nhau cla cac mdi trwdng
tw nhién bao quanh cbng trinh ngdm (méi trwéong
ddng nhat, ddng hwéng; mdi trwong déng nhét,
déng hwong tirng phan; méi trwdng khéng déng
nhat, dang hwéng; méi trwdng roi,...)... (Hinh
H.2) [5].

5. Pic diém cua “ap lwe ngdm”

Khac véi treéng (ng suét nguyén sinh, “ap lwc
ngam” cé mot sb dac diém sau day:

> “Ap lwc ngdm” chi tén tai khi cé coéng trinh
ngam;

> “Ap lwc ngdm” phu thudc rat I1én vao dac tinh

cAu tao, cAu tric, tinh chat co' ly cia khdi dat da,

cac moéi trwong ty nhién bao quanh cbng trinh
ngam;

» “Ap lwc ngdm” phu thude rét Ién vao dac tinh
céu tao, ciu tric, tinh chét co Iy ci@ két cdu chéng
gilr, cac dic tinh cAu tao hinh hoc, vi tri bd tri,...
ctia cdng trinh ngam;

> “Ap lwc ngam” phu thudc rét Ién vao khoang
cach tlr cdng trinh ngdm dén mat dat, mat nwéc
(mat thoang); d&c tinh cu tao bé mét dia hinh cia
mat dat (khi cong trinh ngdm & dd séu nhd, chiju sy
anh hwéng trc tiép cla cac tac dong bé mat);

> “Ap lye ngdm” phu thudc rat Ién vao dac tinh
van hanh clia cac loai may, thiét bi,... hoat déng
trong va ngoai céng trinh ngam;

» Néu céac trwdng (ng suét nguyén sinh, trudng
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rng suat thir sinh c6 déc diém tac dong theo thé
tich, tac ddng bé& mat thi “ap lvc ngdm” cé thé
xuat hién dwoi nhiéu dang khac nhau: tac don

theo d&c tinh thé tich; tdc déng Ién bé mat; tac
dong theo dang duwdng (lwc tap trung tac dung
theo mét doan, mot dwerng cu thé nao do); tac
dung theo diém (lwc tap trung tac dung tai dlem)’;

tac dung theo t6 hop “diém-doan- duong mat-

Ky _A

khoi” rat phire tap;

» Néu cac trucrng (rng suat nguyén sinh gan
nhw khong thay ddi ho&c thay dbi khong nhiéu (tuy
theo mirc do diém xem xét vao sau phla trong khOI
da tinh tw bién cong trinh ngam),
ludn luén thay ddi trong khéng gian va theo thoi
gian tuy thudc vao trang thai co hoc cla hé “két
cau chong gitr- -khdi da bao quanh” va sy tac dong
cta nhiéu yéu té anh huo’ng khac clia cac moi
trwdng;..

6. Cac phwong phap xac dinh “ap Iwc ngam”

Pé xac dinh “ap lwc ngam” tac dung lén cong
trinh ngdm co thé st dung mét sé nhém phuong
phap chinh hhw sau; ™

» Céac phwong phap ly thuyét toan co;

» Cac phwong phap st dung cac gia thuyét
hinh thanh ap luc;

» Cac phuwong phap kinh nghlem

» Céac phuong phap do dac ap lyc tai hién truwong;

» Céac phuwong phap ly thuyét-thic nghiém;

» Céac phuong phap sr dung-cac tleu chuan

thiét ké;
» Cac phUJO'ng phap tb hop ngh|en clru;.
Cac phuwong phap ly thuyét du=a vao ‘cac, ly

‘thuyet tac-dung twong hé. gitra-két cau chong gitr .

va moi tredng dat da, cat moi tru*o’ng bao quanh
cong- trinh ngdm dé tinh “ap lwc ngam’ -Céac
phwong phap gia thuyet dwa vao cac gia thuyét
hinh thanh. “ap lwc ngam” tac dung 1én céng'trinh
ngdm dé tinh toan. Cac phwong phap kinh
nghiém st dung nhitng két quad nghién ctru “ép
lwe ngém & nhwng dléu kién twong tw da co dé
xac dinh “ap lwc ngam Cac.phuwong phap do dac
dwa vao két qua do dac “ap Iuc ngam tai hién
trwong. Cac phwong phap Iy thuyet—thuc nghiém
duoc xay dung trén co s& cac mo hinh gan dung
co ly, cho phép xac dinh “ap lwc ngam” voi nhleu
hé sb can vi chinh, lam dung dan sau khi so sanh
moé hinh véi hhitng két qua nghién clu”thue
nghiém. Céac phwong phap s dung, cac fiéu
chuan thiét ké dwoc xac dinh dwa trén nhirng két
qua tdng hop trong cac tiéu chuan, quy chuan
thiét ké da dwoc cac co quan quén Iy nha nwédc
vé xay dwng cong trinh ngdm ban hanh. Cac
phuong phap td hop nghién clru st dung déng

e

‘ap lwc ngam’.
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thoi nhidu phwong phap nghién ctru khac nhau
cho cdng trinh ngam cu thé.

Hién nay van chua c6 phwong phap toan nang
xac dinh “ap Iwc ngam”. Theo ching téi, dai Iuo’ng
“ap" lyc ngam” tac dung 1én cong trinh ngam co thé
xac dinh theo céac budc nhu sau:

> Buoc 1 - Xac dinh cac théng sb co Iy, cau
truc cau tao,... cia cac mai trwéng bao quanh
cong tnrgh ngam, méi treong phia trong cong trinh
ngam, mdi lién hé gitta ching voinhau va mirc do
tac dong clia ching dén cong trinh ngam

» Buéc 2 - Xac dinh cac thong so co' ly, hinh
hoc cau tao cua thanh phan céu thanh cong trinh
ngam cac yeu t6_anh hwong dén két cAu cong

trinh ngam va nguoc lai; moi lién hé, tac dong :

twong - hd gitra cong trinh ngam véi cac ddi twgng
trong va ngoa| ¢bng trinh ngam; mtrc ds tac dong

.cha chung dén cong trinh ngam;:

> Bwoc 3- Lwa chon phwong phap, to hop

phuo'ng phap phu hop-danh gia mirc do 6n"dinh
cla cong trinh ngam khong chéng (khéng co s
tdn tai clia két cu chong gitr);

‘ » Buoc 4 =Danh gia mirc do on dlnh clia cong
trinh ngam khong chéng (khéng co6 sy ton tai cla
két cAu chéng gir). Tai day; tién hanh danh gia kha
nang mang tai, mac ds6 6n dmh ctia khéi da bao
quanh duéi‘tac dung cla cac yeu té ‘tac dong tir
phia trong va ngoai cong trinh ngam. Trén thwc té
c6 thé xay ra ba trrdng hop sau day;,

+ Truwdng hop thir nhét - Mtrc do 6n dinh.clia khbi
da bao quanh nam trong ving gi&¢i han an toan. Khi
do, khon da bao quanh hoan toan cé thé thay thé cac
két ciu chéng gir nhan tao va co kha nang chéng lai
hiéu qua, an toan cac tac dong co hai tlr cac khong
gian phia trong, phia ngoai cong trinh ngam

+ Trwong hop thi hai - Mirc do én dinh cla
khéi d& bao quanh nam trong trang thai can bang
gi®i Ran an toan. Khi do, khéi da bao quanh khodng
hoan toan cé thé thay thé cac két cau chong gitr
nhan tao va khong cé kha nang tuyét déi chong lai
., hiéu qua, an toan cac tac dong co hai tir cac khong
gian phia trong, phia ngca: cong trinh ngam. Cong
trinh ngdm.yira c6 thé an toan van hanh vira cd thé
-88& chiu sy tac dong cua cac tac déng tir cac moi

‘"a truo’ng khac nhau. Trong trwo’ng hop nay, phal tinh

“dén nhiéu kha nang xuat hién “ap lyc ngam vOi
~cac gia tri, hwdng tac dung khac nhau dé co nhirng
?g1a| phap thlet ké, thi cong, chdng gitr phu hop cho
cbng trinh ngam;

+ Truong hop thir ba - Mirc do 6n dinh cla khbi
sda bao guanh nam trong gidi han khong an toan. Khi
d6, khéi da bao quanh khéng thé thay thé cac két cau
chdng gitr nhan tao va khéng c6 kha nang chéng lai
hiéu qua, an toan cac tac dong cé hai tir cac khong

gian phia trong, phia ngoai cong trinh ngam Coéng
trinh ngam sé& chiu sy tac dong clia cac yéu t6 tir cac
moi trwéng khac nhau. Trong trwdng hop nay, phai
xac dinh “ap Iwc ngdm” véi cac gia tri, hudng tac
dung cu thé khac nhau @& chuén bi nhirng giéi phap
thiét ké, thi cong, chdng git¥ phu hop cho cong trinh
ngam ngay sau th&i diém hinh thanh cong trinh;

> Buge 5 - Khi xay ra trwéng hop thir nhat -
Mtrc do 6n dinh cha khéi da bao quanh ndm trong
vung gIO‘I han an toan. Trong trwd'ng hop nay, ap
lwc ngam” khéng xuét hién, cong trinh ngam cé thé
khéng can pﬁ%l chéng gitr. Trong qua trinh thl
cong, str dung cong trinh can thwe hién mot sb
cong viéc sau: theo déi trang thai 6n dinh cla khoi
da bao quanh; dw bao sw suy gidm dac tlnh bén
cla khéi da; dy bdo sw suy gidm mic do on dinh
cta khéi da; kip thi phat hién nhirng biéu hién mat
&n dinh cuc bd, khu vuc méat on dinh, sut 1& cla
khdi da trén bién cong trinh ngdm:;... d& c6 thé dua
ra nhirng gidi phap bao v&, chéng gitr can thiét cho
¢ong trinh ngam;

» Budc 6 - Khi xay ra trieng hop thér hai - M
d0 6n dinh ctia khdi da bao quanh ndm trong trang
thai can bang gi¢i han an toan. Khi d6, khéi da trén
bién sé ném trong trang thai can bang giéi han c6
mirc do én dinh, an toan thAp nhat. Khi do, ap lue
ngam” co thé khéng xuat hién hoac xuat hién & murc
ddé nho, cong trinh ngdm nén chéng gitr bang
nhitng két cau, vat lieu nhe, cd kha nang chiu tai
Khong I&n. Trong qua trinh thi cong,_sw dung cong
trinh can theo dai trang thai 6n dinh cta khoi da
bao~* quanh két cau chong gitr, dé kip thoi phat
hién nhitng biéu hién méat 6n dinh cuc bd, khu vuc
mét 6n dinh,... dé cé thé dwa ra nhirng gidi phap
gia cwong, tang bén, chéng gilr can thiét cho cong
trinh ngam:;

» Bwdc 7 - Khi xay ra tredng hop thlr ba - Mre d6
dn dinh ctia khéi da bao quanh ndm trong gi¢i han
khong an toan Trong trwong hop nay, phai xac dinh
“ap lwc ngam V@i cac gia tri, hwo’ng tac dung cu thé
khac nhau dé& chuén bi nhitng giai phap thlet ké, thi
cong, chong git¢ phii hop cho cong trinh ngdm ngay
sau thoi diém hinh thanh céng trinh;

» Buwdc 8 - Xac dinh sb lwong can thiét cac
chung loai ap lwc (P;) tac dung Ién cong trinh
ngam. Tai day: i=1+n; n - Sé lweng Ion nhat cac
chiing loai ap lyc tac dung I&n cdng trinh ngam can
phai xem xét trong nhi¥ng trwérng hop thiét ké, tinh
toan cong trinh ngam cu thé;

> Bwdc 9 - Xac dinh quy luat, mic dd anh
hwéng cla cac chiing loai ap lwc khac nhau trong
qué trinh tac dung lén cong trinh ngadm trong khéng
gian va theo thoi gian; h
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» Buwdc 10 - Xay dwng md hinh t6 hop ap luc
tac dung Ién cong trinh ngam:

P=F(P,, P5...., P ). (1)

Tai day: P - Gla tri t6 ho’p cac ap lwe tac dung 1én
codng trinh ngdm, MN/m?; P4, P,,..., P, - Cac chung
loai ap Iwrc khac nhau tac dung Ien cong trinh ngam,
MN/m n - S6 lwong Ién nhéat cac chung loai &p lwc
can phai xem xét; F - M hinh lién két “n” chung loai
ap lwc khac nhau tac dung Ién céng trinh ngam va
cac méi quan hé cla chung.

Trong truwdng hop riéng, don gian nhét, khi cac
ching Ioa| ap lyc khac nhau tac dung lén céng
trinh ngdm ¢6 dac tinh déc 1ap véi nhau, khéng phu
thudc vao nhau, khong anh hwéng 1an nhau thi gia
trj to ho’p cac ap lwc tac dung 1én cdng trinh ngam
“P” ¢6 thé xac dinh theo cong thire:

P=(P1+P+...+Py). (2)

» Bwée 11 - Xac dinh “ap lwc ngdm tiéu chuén”
(P) tac dung Ién cbng trinh ngadm. T4t ca cac
chading loai ap lyc xac dinh tai cac bwdc trén day sé
hinh thanh dai lwgng “ap e ngam tiéu chun” (Py)
tac dung Ién céng trinh ngam 7

» Budc 12 - Xac dinh “ap lwc ngam thuc té”
(Pw) tac dung Ién cong trinh ngam. Pai lwong “ap
lwe ngam thyc t&” (Py) tac dung |én cbng trinh
ngam sé x&c dinh theo mdi quan hé:

Ptt (Ptc kqt) : (3)
Tai day: kqt - Hé sd qua tai (hé sb vuot tai, hé sb tin
céy,...) xac dinh theo ching loai cong trinh ngam
va nhirng diéu kién xay dwng thyc té.

» Buéc 13 - Kiém tra lai m&c do xac thuc cua
“ap lwc ngam thuc t&” “Py” tc dung 1&n cong trinh
ngam théng qua cac cong tac do dac nhirng biéu
hién dinh Iwcyng trang thai “ng suét-bién dang”
cua mét 1o khéi dat da bao quanh ¢Ong trinh ngam
va két cAu cla cong trinh ngam Tai day co thé xay
ra ba trwérng hop:

+ Truong hop thr nhat - Dai lwong “ap luc
ngam thyec t€” “Py” dur bdo tac dung I1én céng trinh
ngam theo cong thire (3) 16N hon gla tri dai lwgng
“ap lwc ngadm” xuét hién trén thuce té;

+ Truo’ng hgp thi hai - Pai lwong “ap lwc ngam
thyrc t€" “Py” du bao tac dung 1én céng trinh ngam
theo cong thirc (3) twong duong gla tri dai luong
“ap lwc ngdm” xuét hién trén thuwe té;

+ Trwong hop thi ba - Pai lwgng “ap luc ngam
thue t&” “Py” dw bao tac dung 1én cong trinh ngam
theo cong thire (3) nhoé hon gia tri dai lwgng “ap lwc
ngam” xuét hién trén thuc té;

» Budc 14 - Khi xay ra trwdng hop thie nhét tai
Buwéc 13. Biéu nay cé nghia: mirc dd dn dinh cla
khoi da bao quanh va kha nang chiu tai cla céc két
cAu cong trinh ngdm da chon I&n hon cac nhu ciu
ddi héi cha thue té. Khi @6, can xac dinh lai dai
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An

lugng “&p Iuc ngam thuc té Pn dv béo tac dung
lén cong trinh ngam theo céng thirc (3) theo Xu
huwdng gidm xudng va st dung nhirng két cag
chong gitr cong trinh ngdm c6 cac kha nang chiu
tai thap hon;

» Budce 15 - Khi xay ra trudong ho’p thr hai ta&
Buwdc 13. Didu nay ¢6 nghia: mirc dd 6n dinh cug
kh0| da bao quanh va kha nang chiju tai cua cac két
cau cong trinh ngdm da chon théa man cac nhu;
cau doi héi cla thwe té. Khi d6, dai lwong “ap luc, *
ngam thuc t&” “Py” dw bao tac dung lén cong trinh
ngam theo cong thirc (3) thoa man cac diéu kién
van hanh cta hé théng “khdi dat da-cong trinh
ngam” trén thuc té;

» Buéc 16 - Khi xay ra treéng hop thw ba tai
Budc 13. Didu nay c6'nghia: mirc do 6n dinh cla
kh0| da bao quanh va kha néng chiu tai cda cac ket
céu cong trinh ngam d& chon nhé hon céc nhu cau
doi héi cta thyc té. Khi do, can xac dinh lai dai
lwong “ap lwc ngam thuwe t&” “Py” dw bao tac dung
lén cbng trinh ngam theo cong thirc (3) theo xu
hudng tang |én va st dung nhitng két cdu chdng
gitr cong trinh ngam ¢6 cac khd nang chju tai cao
hon dé co6 thé"dadm bao trang thai lam viéc an toan
cho hé théng #khéi dat da-cong trinh ngam”.

7. Vé mét phwrong phap dy bdo “4p Iwc ngam”

Két qua nghién ctru thdng ké hon 100vy syt 1&
tai néc cac dwéng 10 doc via thi céng trong mot s6
loai d& khac nhau tai Cong ty than Mao Khé, Coéng
ty than Thong Nhéat va Cong ty than Khe Cham [2]
cho thay ‘ap lwc ngadm” phu thudc vao rat nhiéu
yéu té thudc méi trrorng va két cau chéng gitk [3].-

Trén co s& phuong phép binh phwong nhé nhét, *
V6 Trong Hung da xay dwng. chwong trinh‘tim cac
ham so thiyc nghiém da bién bang: ngén nglr 1ap
trinh Pascal. Sau khi st dung cac sb liéu dau vao
[2] [3], [4], Vb Trong Hung da tim ra cac.md hinh

“héi quy (cong thirc thuwe nghlem) ba. bién

Boh=F(ct,N,A), bén bién Bph—F(OL N.A,on), bén bién

Bpn=F(ct,N,A,f) thé hién mbi quan hé gitra chiéu
cao vung dat da pha hay, sut I& tai néc cong trinh
ngam “Bpn” VOi mot sO thong sb dia co' hoc clia khoéi
da bao quanh cong trinh ngam. Sau khi so sanh gia tri
cac hé so twong quan bdi “Ry” clia cac md hinh hdi
quy trong tirng nhém mé hinh khao sat, V& Trong
Hung rit ra ba -mé hinh hoi quy (codng thuc thirc
nghiém) ba bién, bdn bién t6t nhat cé cac hé so tuJGng
quan bdi “Ry” In nhat nhw sau [4]: T

» Mb hinh hoi quy ba bién Bpn=F(cl,N A) t6t nhét
thudc nhém thir nhat:

Bonq = ap.a 6N @A m, 4)



XAY DUNG CONG TRINH NGAM VA MO

| cin

Tai day: a;=+0,617597; b;=+0,068759; c,=+0,096148;
d;=-1,529705; R4=0,987323; o - Géc cam cula via,
do; N - Sb lwong hé thong khe nit; A - Khoang
cach gitra cac khe nirt, m;
% M6 hinh héi quy bbn bién By,=F(a,N,A,c;) tot
nhét thudc nhom thiy hai: - .
Bonz 28,078, A) g e m. (5)

Tal‘day a,=+1,098445; b2—+0 057149 Cg—+0 078694,
do=-1, 456814 h,=-0,107202; Rz=0, 989825 o - Giti
han ben nén cua dat da, MPa;

> Mb hinh hdi quy. bbn bién' B.,=F(a.,N,Af) tot
nhét thudc’nhém thir ba:

¢ Byns =307 %A i m, - (8)

Tai day: a;=+0,826881; by=+0,065410; c;=+0,075841;
d3—-1 465652; hy=-0,119639; Rz—O 990080; f - Hé
s6 kién co cua dat da.

Céac mo hinh, hdi quy ba bién Bon=F(a, N A) (4),
mé hinh hdi:quy bon bién Byn=F(a,N,A,cn) (5), md
hinh hdi quy bén bién Bpn=F(ct,N.A/f) (6) c6 thé sk
dung dé du bao ia tri chiéu cao vung dat da pha

_hay, sut & phiatrén noc cong trinh ngam.

Hinh H:3 md ta ving dat da pha hay, sut I& bao
qguanh cong trinh ngém va nguyén ly xac dinh ap
lwe “P” tac dung 1én két cdu chéng gitk tai noc do
sw hinh thanh vang pha hay, sut 16 voi chiéu cao
“Bpn tai noc cong trinh ngam.

H.3. So db xéc dinh chiéu cao vung dat dé pha
hay, sut i By va ép luc “P” tac dung tai noc
cng trinh ngam: 1 - Két céu chong git¥ cong trinh
rigadm; 2 - Bién gi6i vang dat da pha hdy, sut I&
= bao quanh cong trinh ngam; R - Ban kinh thi céng
. cong trinh ngam; Ry, - Ban kinh ving dat da pha
hay, sut I& bao quanh céng trinh ngam [4]

Viéc dw bao gia tri “ap lwc ngam” “P” (hinh H.3)
Yac dung 1&n phia trén néc cdng trinh ngam co thé
thwre hién théng qua mdi quan hé sau day [4]:

P=(.Bpn), MN/m?2. @)

Tai day: y - Trong lwong thé tich clia dat da,
MN/m?; Bpn - Chiéu cao vung dat da pha huy, sut 1&
phia trén néc codng trinh ngam m.

Pé dy bao gia tri chiéu cao ving dat da pha
hay, sut 1& “Byy” phla trén néc coéng trinh ngdm co
thé st dung ham sb ndi suy ba bién By=F(c,G,N,A)
(4), ham s6 noi suy bén bién Byy=F(a.N,A,c,) (5), ham
s6 ndi suy bon bién Byy=F(c,N,Af) (6).

T day, theo VO Trong Hung, gia tri “ap luc
ngam” “P” (hinh H.3) tac dung theo phwong thang
dirng 1én phla,@oc cong trinh ngadm c6 thé du bao
bé&ng nhirng cdng thirc sau day [4]:

P= {y.[ai.ab’ ) gldh- A’]} , MN/m?; (8)
P= {y. [az.mb2 02N g@2A) 5 ho

el A ghs }} MN/mZ.

]} MN/m?; (9)

P= {}f [a aP el (10)

Taiday:y- Trong Iwo’ng thé tich clia dat da, MN/m®; o
- Goc cam clia via, dd; N - Sb lwong hé thdng khe
neet; A - Khoang cach gitra cac khe nit, m; o, - Gidi
han bén nén clia dat da, MPa; f - H& sb kién cb cla
dat da.

8. Két luan

VAn dé& xac dinh “ap lwc ngam” tac dung Ién
cong trinh ngdm rat phirc tap va chuwa dwgc giai
quyét tron ven. Nhitng két"qua xac dinh “ap Iuc
ngam” dén nay van chi mang tinh dia phwong, cuc
bé va chi st* dung cho nhirng diéu kién rat riéng,
mang tinh gan dang, phai chinh ly nhiéu trén thire
t. Vi“vay, day van la linh viec quan trong can
nghién ctru va hoan thién tiép trong twong lai.0
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hon d6 bén nén clia cac loai vat liéu trén, tuy nhién
hé 6 pha nd lai nhé hon, diéu dé chinh td sirc
khang pha hiy nd clia da san hé cao hon cac vat
ligu kia.OJ
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SUMMARY

| Some areas sea of our country are |
| geological of sedimentary ccral rocks. |
| However, the research of some characteristics |
. of sedimentary coral rocks for the explosion |

resistance in construction and mining |

purposes are still limited. So the paper is :

used experimental explosion on a miniature |
model, combining the analysis of data by the |
theory of uniformity, alloweds to determine the |
Kp factor which is-characteristic of explosion
resistance of sedimentary coral.

§ 1 Tu@ng lai dwcc mua bang hién tai. Samuel
i Johnson. .
1 2 Thién tai khong co hoc giong nhu bac trong
{ mo. Benjamm Franklin.

3. Khéng co viéc gi la qua khé néu ban chia
- no thanh tieng viéc nho. Henry Ford.
L 4. Tré thanh ngudi con thi dé, lam bdn phan
nguwdi cha moi kho. Diderot.

VTH swu tam
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16; ham s6 néi suy

SUMMARY

This article presents new research results |
- on the types of pressures that affect underground |
. structures. The author suggests combining the |

types of pressure applied to underground |
works into a new concept of "underground |
. pressure”. In addition, the author introduces a |

. method of predicting rock pressure acting on |

| underground structures.

NGHIEN CUU GIAI PHAP...
(Tiép theo trang 20)

SUMMARY

After analyzing the geological conditions, |
| as well as analyzing the current state of the |
| mining technologies and method of controlling |
. the initial roof at some faces of Company 86
. of the North East Corporation, the paper has |
. evaluated and synthesized all the method of |
. controlling the initial roof at some faces of |
. Company 86. At the same time, the paper |
. mentions the shortcomings of the method of |
| controlling the initial roof are being applied at |
| some faces of Company 86. The paper proposes
| appropriate technical solutions to control the |

initial roof in order to improve the safty level |
| in exploiting the faces. This technical solutions |
| after application in practice has achieved good |
results, reducing the cycle time in the face in |
Company 86. They are effective in controlling |
the initial mine pressure for each area with |
specific geological conditions.
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