KHOA HOC VA CONG NGHE MO

NGHIEN CUU XAC BINH CHIEU DAY TRU DAT BA BAO VE
KHU YUC GUGONG THI CONG DUGNG HAM
CHIU SU TAC DONG CUA AP LUC NUOC NGAM CAO AP

viing dat da c6 nudc ngdm cao ap, trén thuc té

K hi thi céng dudng hdm trong khu vuc gan cac

ludn luén tiém 4n nguy co buc nudc, pha huy
I6p dat da bao quanh cong trinh ngam. Viéc xac dinh
kich thudc tru bao vé (chiéu day I16p dat da bao vé) toi
thiéu cho dudng ham, chiu su tac dong cla ap luc
nudc ngam cao ap, van chua dudc nghién ciu day
dd. Hién nay, cac két qua nghién ciu thude finh vuc
nay méi chi ding lai & mic d6 md ta hién tugng va
phan tich cac nguyén nhan. Bai toan nghién clu dé
xuat phuong phap du bao, tinh toan kich thudc tru
(I6p) dat da bdo vé van chua dudc giai quyét thau
dao. Dudi day gidi thiéu két qua nghién clu budc dau
clia ching t6i xac dinh chiéu day 16p dat da bao vé
phia trén, phia dudi va phia truc guong thi céng
dusng hdm chiu su tac déng clia nudc ngdm cao ap.

1. Xay dung so dé tinh toan 16p dat da bao vé
gudng thi cong dudng ham

Trén thuc té&, trong khu vuc dat da xung quanh
guong thi cong dudng ham chiu su tac dong cla
nudc ngadm cao ap sé hinh thanh cac vung dat da
nguy hiém cb nguy cd buc nudc, buc dat da khi
chiing khéng dudc chéng gilr. Ngay sau khi tién
guong & chu ky ti€p theo, trén gudng thi cong
dudng ham sé ton tai mét khong gian khong dudc
chéng gitt (I-lI-1I-1V) cd kich thudc 16n nhat (H.1).
Day chinh 1a thdi diém nguy hiém nhét ciia mbi chu
ky thi céng dudng ham khi xem xét su de doa tiém
‘an clia cac vu buc nudc, buc dat da vao khong gian
Juu khéng gan guong néu cac khéi da gan guong
thi cdng chiu su tac déng clia nudc ngam cao ap.

Tir sd dd hinh H.1 c6 thé nhan thdy, xung quanh
dusing ham sé hinh thanh ba khu vuc nguy hiém co nguy
cd buc nudc nhiéu nhat, c6 mic dd pha huy dat da cao
nhét dudi su tac déng clia 4p Iuc nudc ngam cao ap:

< Ving 1 - Khu vuc phia néc gan guong thi
cong dudng ham;
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% Vung 2 - Khu vuc phia truéc guong thi céng
dudng ham;

< Vung 3 - Khu vuc phia day gan gudng thi
cong dudng ham.
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H 1. Sd d‘o ch!u tar cla cac vung dat da dac
trung gén guong thi cong c6 nguy cd bj pha
huy, buc nude vao khéng gian phia trong dudng
ham: A - Két cau chéng git duong ham; P;, P,,
P, - Céc dai ludng &p luc nudc ngdm tac dong

lén cac vung 1, 2, 3 tuong ung trén guong thi
céng duong ham. '

Mbi viing dat da dic trung trén day co thé dudc
xem nhu 1a mét dam da ngam hai dau vao khoi da
bién dudng hdm. Trang théi chiu téi cla ba ving dat
da (ba dam da) sé& hoan toan khac nhau (H.2):

< Ving 1 - Ving phia néc khu vuc gan guong
dudng ham sé& chiu su tag dong clia ap luc nudc
ngam “P,.," va tu trong cla |6p dat da “Py.". Tai
day, huéng tac dong clia ap luc nuéc ngam “P,, "
va huéng tac ddng cla tu trong 16p dat da “Py,"
cling huéng véi nhau. Nghia 13, tai day ap luc “P¢"
tac dong Ién vang 1 c6 gia tri nhu sau (H.2.a):

P1=(Prn1 * Pya). (1)

% Vling 2 - Vung phia truéc guong thi cong
duong ham sé chiu su tac dong cla ap luc nudc
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ngam “P,,," va tu trong cla Iép dat da “P,,". Tai
day, huéng tac dong cla ap luc nudc ngam “P,,,"
va hudng tac dong cla tu trong 16p dat da “P,.,”
vudéng gbc vi nhau. Do tw trong cla 16p dat da
bao vé khéng géy nén su bién dang manh cho dat
da (chi tao nén bién dang nén) va khong gbp phan
déng ké tao nén hién tong phéa huy dat da lop
bao vé, cho nén tai day chung ta c6 thé bd qua
chang. Nghia la, tai day ap luc “P,” tac déng lén
vung 2 cé gia tri nhu sau (H.2.b):

P2 (Pnn2) (2)

<> Vung 3 - Viing phia day khu vuc gan gudng
ducng ham sé& chiu su tac doéng cla ap luc nudc
ngam “P..," va tu trong clia 16p dat da ' PM Tai
day, hudng tac dong clia ap luc nudc ngdm Pm
va hudng tac dong cla tu trong 16p dat da “P,."
ngugc hudng véi nhau. Nghia 13, tai day ap luc “Py”
tac dong Ién vung 3 c6 gia tri nhu sau (H.2.c):

PSZ(Pnn 3~ Pya). (3)
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H.2. Trang thai chiu tai cda ba khu vure déat déa
gan guong thi céng duong ham.

Nhu vay:

P>P,>P,. (4)

Biéu nay c6 nghia la trong cting nhiing diéu kién
tuong tu nhau, khi cac kich thuée “b” va “h” tuong
duong nhau thi gitra cac dai ludng chiéu day can
phai c6 (chiéu day an toan, bén vUng) cla cac ldp
dat da bao vé bao quanh khu vuc gan guong thi
cong dudng ham sé& cdé méi quan hé sau day:

a,>a,>a,. (5)

Nhu vay, tr géc do chiu sy tac déng cla
ngoai luc, trong cung nhing diéu kién tudng tu
nhau, khi cac kich thuéc “b” va “h” tucng duong
nhau thi mgc d6 nguy hiém clia céac vung khéi da
bao quanh guang thi cong dudng ham sé co thit
tu nhu sau (H.1):
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*» Mlc dd nguy hiém cao nhat xuat hién tai khu
vuc dat da phia néc gan guong thi céng dudng ham
(vung 1);

“ Mlc do nguy hiém thap hon xuat hién tai khu
vuc dat da phia trudc guong thi cong dudng ham
(vung 2);

» Mlc do nguy hiém thdp nhat thudc khu vu’o
dat da tai day gan guong thi c:ong dudng ham (vung
3). Pay la vang cé gidi han bén ving, an toan cao
nhat thudc khu vic gan guong thi cong dudng ham.

Gia trj tu trong tac doéng cla dat da phan bé déu
doc theo chiéu dai ctia dam dé tinh toan cé thé xac
dinh cho cac trudng hdp khac nhau nhu sau (H.2):

o Vung 1 - Ving phia néc khu vuc gan guong
dudng ham:

Py.1=(y1-21.b;), N/m. . ] (6)
Tai day: y, - Trong lugng thé tich cla dat da tai
vung phia néc du0ng ham, N/m®; a, - Chiéu day I6p
dat da bao vé tai vung phia né¢c dudgng ham, m; b, -
Chiéu rong clia dam da tinh toan, m.

+ Vung 2 - Ving phia trudc guong thi céng
dudng ham:

Py2=(v2.h.by), N/m. (7)
Tai day: v, - Trong lugng thé tich clia dat da tai viing
phia trudc guang derng ham, N/m? h - Chiéu day I6p
dat d& bado vé tai viing phia trudc gudng thi céng
dudng ham xét tir gbc do tac déng cla trong luc, m.

+ Vung 3 - Vlung phla day khu vuc gan guong
dudng ham:

Pys=(ys.@3.by), N/m. . B (8)
Tai day: vy, - Trong luong thé tich cla dat da tai
vung phia day gan gu’dng dudng ham, N/m?; a; -
Chiéu day 16p dat d& bao vé tai ving phia day gan
guong thi cong dudng hdm, m.

Gia tri ap Iluc nudc ngadm “P,," tac dong 1én dam da
bao vé c6 thé xac dinh theo cac bneu thiic nhu sau (H.2):

< Vung 1 - Vlng phia néc khu vuc gan guong
duong ham:

Prn1=(1n-Hy.by), N/m; (9)

+ Vung 2 - Ving phia trudéc guong thi cong
duong ham:

Prn2=(1n.Ha.by), N/m; (10)

+Vung 3 - Ving phia day khu vuc gan guong
dudng ham:

Pnn.3 (Y'& H3 b ) N"Im (11)
Tai day: v, - Trong lugng thé tich cla nudc ngam
N/m?®; H, - Chiéu cao cét ap clia nudc ngdm cao ap
tai vang 1, m; H, - Chiéu cao c6t ap clia nudc ngam
cao ap tai vung 2, m; H3 - Chiéu cao cét ap cla
nudc ngam cao ap tai vung 3, m.

Nhu vay, tir cac biéu thirc (1)+(3), (6)+(11), cac
gia tri ap luc tac dong phan bé “P;” theo chiéu dai
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cho cac khu vuc nguy hiém trén guong thi cong
dudng ham co thé xac dinh theo cac biéu thiic nhu
sau (H.2, H.3):

< \Vung 1 - Ving phia néc khu vuc gan guong
duong ham:

Pi=(Prn 1 * Puq)=[(ynHq # v4.@0).04], Nim; (12)

+ Ving 2 - Ving phia truéc guong thi cong
dudng ham:

P2=(Pan2)=[(vn-Hz).bs], N/my; - (19)

+ Vung 3 - Vung phia day khu vuc gan gucng
dudng ham:

Ps=(Ppns- Pns):[(?’n-t—is - ¥3.83).b4], N\/m- (14)

Trong trudng hgp téng quat, sd do tinh toan I16p
b&o vé cho ¢4 ba trudng hap trén day déu dugc mo
t&4 nhu mét thanh siéu tinh cd hai bac tu do (cd hai
mai lién két thira) chiu tac dong cla ap luc phan bé
déu “P” tinh theo cac cdng thirc (12)+(14) tudng
(ng (H.3). Tai day: i - The tu cla vung dat da bao
vé can nghién clru, i=1+3.
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H.3. So dé tinh toéan va biéu dé ndi lue cla Iop
(dam) dét da béo vé: L, a, b,- Chiéu dai, chiéu cao,
chiéu rong cla dam da tinh toan.

Bang phudng phép luc, sau khi thiét lap va giai
hé phuong trinh chinh tac, ching ta sé tim ra céc
dai luong “luc chua biét” clia dam siéu tinh.

T day, “dam siéu tinh” bién thanh “dam tinh
dinh" va cac dai lugng néi luc sé tinh dudc tai mat
cat “Z” bat ky cla dam (I6p) dat da bao vé tai céc
khu vuc gan guong thi céng dudng ham.

Luc cat “Q,", mémen udn “M,” trong gi6i han
0<Z<L, s& dudc tinh tr cac biéu thirc [1];

N

o,:[i—“#}(—%g— I =(PE) 1.2 2] 45
2 \L ) 2 \6 If L,

Tai cac vi tri dac trung ta cd (H.3}:

% Khi Z=0 ta cé:

Q,=-(P.L)}2; M,=+(P,.L?)/12;
s KhiZ=L/2tacd:

(16)

Q,=0; M,=+(P.L?)/24; (17)
% Khi Z=L, ta cé:
Q,=+(P,.L)/2; M,=+(P,L2)/12; (18)

Chiéu day dadm (I6p) dat da bao vé tai cac khu
vuc gan guong thi cong dudng ham “a” can phai
thod man cac diéu kién bén tai nhimng vi tri c6 dac
tinh t8ng hop noi luc nguy hiém nhat tuong Gng voi
mot trong cac diéu kién sau day: {Q, a0 Momad
hodc {Q;, M, max} h03C {Q; max M}

2. Xac dinh chiéu day cho cac 18p dat da bao
vé trén guong thi céng dudng ham

Tir két qua tinh toan trén day, dé dang nhan thay,
tai hai vi tri dau va cudi ctia 16p bdo vé (cac mat cat
ngang “B" “C” H.3) c6 tap hop néi luc nguy hiém nhét
(M,, va Q,, dat gia tri I16n nhat). Bay la nhiing vi tri c6
nguy cd bi pha huy bi buc nuéc cao nhét. Trén cd s&
cac diéu kién bén cla vat liéu tao nén I6p bao vé, kich
thudc hinh hoc cla ching va cac gia tri ndi luc tuong
(ing, chuing ta co thé xac dinh chiéu day nhd nhat dam
bao an toan va khéng cho phép xay ra hién tugng pha
huy clia dat da dudi su tac déng cla ngoai luc. Diéu
kién bén theo (mg suét phap “c..’ cho 16p bao vé
chiu udh thir “i” c6 thé x&c dinh theo céng thic [1]:

M i
Gmax.i:(‘ﬁJSRu.i- (19)
i

Trong dé: R,; --Gidi han bén udn cla vat liéu tao
nén I6p bao vé thi “i”, N/m? M, - Gia tri mémen
uén nguy hiém, ern, Wi - Mémen chéng udn cla
|6p bao vé, m*; W=[(b,.a?)/6].

Nhu vay, sau khi két hap (19) véi (16), (18) ta co:

p.L?

Smax.i = [2bl1;|2 } SRy

Tir diéu kién (20), ching ta b thé xac dinh dugc cac
gia tri chiéu day pht hdp cho cac I6p bao vé thit “i" can
thiét tai khu vuc dat da gan guong th| cbng dusng ham
dudi su tac dong ctia ap Iuc nudc ngam cao ap.

2.1. Tinh todn chiéu day I6p bdo vé phia ndoc
khu vuc gén guong dudng ham (ving 1)

Trong trudng hdp nay, dai lugng ap luc “P;" trong
cong thic (20) s& dudc thay thé bang dai lugng ap
luc "P;" xac dinh theo blelsl thic (12) gla tri "L;" sé
dudc thay thé bang “b”; “a” thay bang “a,” (H. 2) TU

day ta co:
2
{(vn.ngao.b }Rm_
i 2.a3
Trong d6: R, - Gidi han bén udn cla vat liéu tao
nén 1dp bao vé thit “1”, Nim?.

CONG NGHIEP MO SO0 1- 2012 [RAN

(20)

(21)




KHOA HOC VA CONG NGHE M0

Tir bat déng thitc (21) ta c6 bat phuong trinh:

(2R, 1).(21)° - (v4.b%).(@1) - (1. H1.6%) 2 0. (22)

Giai bat phUGng trinh (22) ta tim ra gia tri “a,”
nhu sau (chi 18y gia tri 16n nhat):

) { (11.62) + (71 B2 +4.<2.Ru).(vn.w.b2)J_ -

4'-',?\U. 1

2.2. Tinh todn chiéu day Idp bdo vé phia ndc
khu vuc phia trudc guong thi céng duong ham
(ving 2)

Trong trudng hgp nay dai ludng ap Iuc “P;" trong
céng thirc (20) sé dudc thay th& bang dai ludng ap
luc “P" xac dinh theo biéu thitc (13); gla tri “L;" sé&
dudc thay thé& bang “h”; “a” thay béng “a,’ " (H. 2) TU

day ta co:

(Yn-Hz)-h?
2.a§
Trong dé: R,, - Gidi han bén uén cla vat lidu tao
nén I6p bao vé thir “2”, N/m?.
Tt bat dang thirc (24) ta co bat phuong trinh;
(2.Ry2)(@2)% - (ynHa.h?) 2 0. (25)
Giai bat phuong trinh (25) ta tim ra gia tri “a,”"

nhu sau:
Yn'HZ'hz .
2Rz

2.3. Tinh todn chiéu day Idp bdo vé phia ndc
khu vut phia ddy khu vuc gén guong dudng
hém (vung 3)

Trong trudng hdp nay dai ludng ap luc “P;” trong
cong thirc (20) sé dugc thay th& bang dai Iugng ap
Iuc “P" x&c dinh theo biéu thirc (14); gia tri “L" sé
dugc thay thé bang “b”; “a” thay bang “a," (H.2). Tir

day ta co:
2
< Ru.3 .

(Yn-H3 —v3.a3).b
2. ag
Trong dé: R, ; - Gi6i han bén udn cla vat liéu tao
nén I6p bao vé thir “3”, N/'m2
TU bat dang thirc (27) ta cé bat phuong trinh:
(2.R,3)-(@3)? +(v3.6?).(@3) - (v.H3.b%) 20. (28)
Giai bat phu’dng trinh (28) ta tim ra gia tri “a,”
nhu sau (chi I8y gia tri 16n nhat):

as{\/m.bz) +4.(2Ru).(vn.H3.b2>-(vs.bﬂ_ 85

(24)

(26)

(27)

4R, 3

Nhu vay, tir cac biéu thitc (23) (26), (29) cac
gia tri chiéu day I16p bao vé toi thleu phia néc, phia
truGc guong va phia day khu vuc gan gudng dudng
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ham (céc ving 1, 2, 3) sé& dugc xac dinh theo cac
biéu thitc sau:
«» Chiéu day 16p béo vé téi thiéu “a, " phia néc:

| L TR G ) 1128 |
4Ry 1

2 Chidu day 16p bdo v& t5i thidu “a,,." phia:
trudc guong thi cong:

8 pn = [——-YH-H2.h2 J
' Z-RU.Q

“» Chiéu day 16p bao vé t6i thiéu “a,,.," phia day:

242 2 2
oy | L2 0PP +4.CR) i 6P) (75 5 P,
4R, 3

Céc gia tri chiéu day 16p bao vé “a,.’, Bgn’
“asn, trén day 1a cac gia tri chiéu day téi thiéu an
toan cho tru bdo vé khi dusng ham thi cong tién
dan dén cac ving dat da nguy hiém cé nguy co buc
nudc, buc bun-cat, cac pha huy déng hoc khac cla
dat da dudi sy tac dong cia nucc ngdm cao ap.
Ngudi thiét k&, ngudi thi céng can pha| luu y dam
bao nhing kich thudc t6i thidu can thist nay khi
thiét k& cac bién phap an toan cho toan bdé qua
trinh thi cong dudng ham trong nhing vung cb cac
diéu kién dia ca hoc phc tap chiu sy tac déng cia
nudc ngdm cao ap.

3. Két luan

Cac két qua nghién c(iu trén day cho phép rit ra
mét s6 két luan sau day:

% Trong cung nhitng diéu kién tuong tu nhau thi
mlc dd nguy hiém buc nudc ngam pha huy dat da
trong cac vi tri thudc khu vuc gan guong thi cong
dudng ham thé hién nhu sau: mic dé nguy hlem
cao nhat xuat hién tai khu vuc dat da phia néc gan
guong thi cdng dudng ham; mic dé nguy hiém thap
hon xu&t hién tai khu vuc dat da phla truéc guong
thi céng dudng ham; mac do nguy hiém thap nhat
thuéc khu vuc dat da tai day gan guong thi céng
dudng ham;

% Trong tat ca cac trudng hdp, bdn vi tri nguy
hiém nhat trén bién khu vuc dat da bao quanh
guadng thi cdng derng ham ¢6 nguy cd buc nuéec
ngam, pha huy dat da Idn nhat nhu sau: vi tri tiép
giap véi dinh (noc) két cau chéng gilr gan gu‘dng thi
cong dudng ham (vi tri I, H.1); vi tri tai nébc guong
thi cong dudng ham (vn tri 11, H.1); vi tri tai day
gerng thi cong dudng ham (vj tri lll, H.1); w tri tiép
giap vGi day (chan) két cdu chéng gitt gan gudng
thi cong duong ham (vi tri IV, H.1);

(31)
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% Céc gia tri chiéu day I6p dat da bao vé tdi
thiéu phla néc, phia trudc gudng va phia day khu
viuc gan gudng thi cong dudng ham (cac vung 1, 2,
3) co thé dudc xac dinh theo cac biéu thic (30),
(31), (32);

+% Khi tinh cac chiéu day an toan t&i thiéu cho cac
I6p dat da, ngudi thiét ké can dac biét luu y van dé xac
dinh cac gia tri gidi han bén uén cla vat liéu dat da
tao nén 16p bao vé thr V" tu’dng ing (Ru1. Ry Ru a)
trong nhing diéu kién cu thé. Tai day, ngu’0| thiét ké
lubn ludn phdi cha y t6i cac yéu td ndt né, pha huy
kién tao, su bién déi tinh chat clia cac khu vuc dat
da... gan guong thi cng duding ham.OJ
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SUMMARY
The paper shows some results 0

he estimating the safe thlckness fo
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S0 SANH KET QUA XU'LY...

(Tiép theo trang 23)

cao thdp hon diém IIA 5mm. C& hai diém IIA va
[IA2 déu dwoc do ndi v&i hai diém A12 va A13, khi

X ly s lieu lap 2 project riéng ré, mdi project bao
gém diém lIA (hoac 11A2) va 2 diém A12, A13.

Sau khi xt* Iy va binh sai béng phan mém
GPSurvey 2.35 (su dung cac tri do trén ca hai tan
sé Ly va L,) cho két qua toa do cla diém nhu sau
(Béng 4).

Béang 4. Toa do va gid tri d6 léch toa do cua diém kiém chi¥ng trong 2 chu ky do.

Tir Bang 4 trén ta co6 do léch vé méat bang 1a
60,7mm va 6mm vé do cao (dung nhu gia tri dich
chuyén thuc te) chung td két qua do va xi ly s6
lieu dich chuyén & day la hoan toan dang tin cay.

2. Két luan va kién nghij

Tir cac két qua tinh toan thyc nghiém cé thé rut
ra mot s6 van dé nhw sau:

+ Do chinh xac xac dinh cac yeu td cua lwéi
dich ddng st dung céc tri do trén ca 2 tan s6 Li+L,
06 dé chinh xac cao hon so v&i viéc stlr dung cac tri
do trén tan so L;. Bo chinh xac dat dwgc nhw vay
co thé g|a| thich la viéc s dung dong thoi cac tri
do trén ca 2 tan s6 cé thé gidp giam thleu hodc loai
trlr anh hwdng cla mot sb nguon sai s6 nhv sai sb
do tang dién ly, anh hudng cua tang ddi luu ..

< Can khdo sat d6 chinh xac xac dinh cac yéu td
st dung cac tri do trén tan sb L va cac tri do trén 2
tan so Li+L, vOi nhleu sb liéu do thwc nghiém nhiéu
hon nira va voi cac s liéu do thwe nghiém dwoc do
v6i thoi gian do dai, ngan khac nhau.CJ
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