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ngdm "Pnnz' va tu trong c0a l6p ddt ddr "pnr". Tai
dey, hu6ng tZrc d6ng c0a 6p [tc nlr6c ngdm "p""2"
vd hll6ng t5c d6ng ct]a tU kong l6p ddt d5 "pn r'
vu6ng g6c v6i nhau. Do tu trong cria lop da't dd
bdo vd kh6ng gAy n6n srt bi6n dang manh cho tldt
dZr (chi tqo nOn bien dang n6n) ve kh6ng g6p phdn
d6ng k6 tao nen hien tuong phe huf da't d6 lop
b6o v6, cho n6n tai dAy ch[ng ta c6 the b6 qua
chtng. Nghia ld, tai d6y 6p [rc "Pr" t5c d6ng l6n
ving 2 c6 gia tri nhLI sau (H.2.b):

Pz=(P""2). (2)
.i. Ving 3 - Vtng phia d6y khu vLrc gen gudng

duong hdm s6 chiu srJ tiic at6ng cl]a 6p k-tc nLt6c
ngdm "P""3" va tLr trong c0a l6p ddt d6 'P,,r'. Tai
dAy, hlt6ng t6c d6ng c0a drp luc nu6c ngem "p""3"
vd htr6ng t5c d6ng c0a tu trong l6p ddt d5 "p,,."
ngLloc hu6ng v6i nhau. Nghia ld, tai day 6p luc "p3"
t6c d6ng l6n ving 3 c6 gi6 tri nhu sau (H.2.c):

P.=(P""3- P,,r). (3)

a)

n [t40c d6 nguy hidm cao nhdt xua't hi6n tai khu
vuc ddt de phia noc gdn grlong thi c6ng dr-rong hdm
(vung 1):

.l [,4r?c d6 nguy hidm thdp hdn xudt ht6n tai khu
vLIc ddt dA phia tru6c guong lhi c6ng dudng hem
lvirng 2):

.:. Mfc d6 nguy hidm thdp nhdt thu6c khu vui
da't da tai d6y gdn gttong thi c6ng dudng hdm (ving
3). Day le virng c6 gi6i han bdn vffng, an toan cao
nhdt thu6c khu vrrc gdn guong thi c6ng dudng hdm.

Gi6 tri tLI trong t5c d6ng c0a ddt dd phAn b6 ddu
doc theo chidu ddi crla ddm dA tinh to5n c6 thd x5c
dinh cho cAc trudng hop kh;lc nhau nhu sau (H.2):

.i. Virng 'l - Ving phia n6c khu vuc gan gudnq
dltdng hdm:

P,,,=(7,.a,.b,), N/m. (6)
Tai d6y: y, - Trong ludng thd tich c0a ddt db taj
vt.ng phia n6c duong ham. N/mr. a. - Chi€iu dby lop
ddt d6 b6o v6 tai virng phia n6c dudng ham, m; b, -
Chidu r6ng c0a ddm da tinh toen, m.

+ Vtng 2 - Vdng phia tru6c gl/ong thi c6ng
dlldng ham:

P,, r=(7r.h.b,), N/m. (T)
Tat dity: y2 - Trong ludng thd tirh c0a d6't dii tai vdng
ph_ia tru6c gudng drldng hdm, N/m3; h - Chidu ddy l6p
ddt d6 b6o vO tai ving phia trrldc guong thi i6ng
dudng hdm x6t tLtg6c d6 t6c d6ng c0a trong luc, m.

+ Vtng 3 - Ving phia dey khu vlic g6n guong
duong hdm:

P,, r=(7,.ar.b, ), N/m. (8)
Tai dAy: y. - Trgng lrrong thd tich c0a da't d6 tai
virng phia cf5y gdn guong alltdng hAm. N/m3; a. -
Chidu dAy l6p ddt da bAo v6 tai ving phia dAy g,in
guong thi c6ng dudng ham, m,

Gi6 tri 5p-lLtc nudc ngdm "P-" t6c d6ng l6n ddm d6
b6o v6 co thd x5c dinh theo cac bidu thr3c nhur sau (H.2):

* Ving 1 - Vr)ng phia n6c khu vrrc gan gudng
dudng hem:

P"" ,=(7^.H,.b, ), N/m; (9)
+ Vtrng 2 - Vtng phia ku6c gudng thi c6ng

dudng hdm:
P,"r=(1".Hr.b,), N/m; (10)
+ Ving 3 - Ving phia diiy khu vuc gdn grlong

dr-tdng hdm:
P",.=(y".H3.b,), N/m. (1j)

Tai dAy: y" - Trong ludng thd tich cia nu6c ngem,
N/m3; H, - Chi6u cao c6t Zrp c0a nr-t6c ngdm cao'5p
tai vtng 1, m; H, - Chi6u cao c6t iip c0a ntl6c ngdm
cao 6p tai ving 2, m; H. - Chidu cao c6t 5p c0a
nu6c ngdm cao 6p tai virng 3, m.

Nhu vAy, til c6c bidu th0c (1)+(3), (6)+(11), c5c
gi5 tri 6p hJc t6c d6ng phAn bd "p1" theo chidu ddi

Pu,

b

F n,3
b
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H.2. Trang thdi chiu tdi cla ba khu vtrc ddt dA
gdn guong thi c6ng duong h6m.

NhLr vAy:
P1>P2>P3. (4)
Didu ndy c6 nghla IA trong cdng nhtrng didu ki6n

tudng tu nhau, khi c6c klch thu6c "b" va "h" tudng
dL/ong nhau thi giia ciic dai luong chidu diry cdn
ph_6i c6 (chidu day an toan, bdn vilng) c0a c6c l6p
ddt da bao ve bao quanh khu vtrc gdn gudng thi
c6ng dudng hdm s6 c5 m6i quan h6 sau d6y:

d1>d2>d3. (5)
Nhu vdy, trr g6c d6 chiu su t5c d6ng c0a

ngoai luc, trong cing nhfng di6u ki6n tud"ng tU
nhau, khi cdc kich thrJ6c "b" va "h" tudng dudng
nhau thi mfc d0 nguy hidm c0a cic ving khdi di
bao quanh guong thi c6ng dddng hdm sE c6 thrl
ttr nhLr sau (H.1):

c)

tirllilt
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Tr] bdt dSng th0c (21) ta c6 bdt phr-rong hinh:
(2.Ru 1).(a1)2 -(y1.b2).(a1)-(yn.H,.b2) > 0. (22)
Gi6i bd't phuong trinh (22) ta tim ra gi6 tri ,,a1,,

nhu sau (chi ldy gi5 tri l6n nhdt):

3t)
(vr.b2) * (y r.* )2 + +.p.R").(yn. il b2 ) (23)

4B, r

hdm (c5c ving 1, 2, 3) s6 dtroc xdrc dinh theo c6c
bi6u thrfc sau:

* Chidu diy t6p b6o v6 tdi thidu ,,a, 

"",, 
phia n6cl

O j.b2)2 + 4.e.R\)).(y,. Ftr. b2 ) +1.7.,. b2;
(30)

a.&.r

.i. Chidu ddy t6p b5o v6 tdi thidu ,,a, 

"",' 
phfai

tnJ6c gudng thi c6ng:

31.nn =

n Chidu dly t6p b6o v6 tdi thidu ,,ar"",,phia d6y

Q2.nn -

d3.nn =

(31)

(y..b2)2 + +.12.R,).(yn t-io. b2) -(ya.n2)

a.&.a
I 
,,,,

2.3. Tinh toiin chi6u ddy ltip btio vQ phia n6c
kh-u vtft phia dtiy khu vtb gdn gttung (t.-dng
hdm (ving 3)

Trong tnjdng hdp nay dai ludng 6p luc ,,pi,, trong
c6ng thoc (20) sO dLrdc thay thd bing dai tudng ep
Ir-rc "P;" x6c dinh theo bidu th0c (14); gie tri ,,Li se
dLldc thay thd blng "b"; "a," thay blng ,h3, (H.2i. Tar
ddy ta c6:

[(y".Hs-rs.ar).b2.l-^l-ffii.R,g. (27)
L ..43 

I

Trong d6: R,3 - Gi6i han b6n udn cfra v6t li6u tao
n6n l6p b6o-v6 thrl "3", N/mr.

Ttr b6't ddng th,0c (27) ta c6 bdt phr-rong trinh:
(2.Ru.3).(a3 )2 + (y3.b2).(a3) - (yn.H3.b2) > o. (28)
ciai bdt 

^ph.Lrdng 
trinh (28) ta tim ra gi6 tri ,,a3',

nhrr sau (ch? ldy gia tri l6n nhe't):

C6c gi6 tri chidu diy t6p bio v6 ,,?, 
nn", 

,'a,rnn",

"a.nn" tr6n cl6y lir c5c gi5 tri chidu day tdi thidu an
todn cho tru bio vd khi drldng hdm thi c6ng tidn
ddn d6n c5c vtrng d6i d6 nguy hidm c6 nguy co buc
nu6c, buc bin-c5t, c5c ph6 huf d6ng hoc khdc cda
ala't dA du6i su tac d6ng crla nr,t6c ngAm cao 6o.
N-grldi thidt kd, ngudi thi c6ng cdn ptrii tuu y A6m
b5o nh ng kich thrJ6c toi thidu cdn thieit n2ry khi
thi6t kd c5c bi6n ph5p an toirn cho toirn bd qu6
trinh thi c6ng dudng hdm trong nh0ng vtng c6 c6c
di6.u ki6n dia cd hQc phfc tap chiu sd tac d6ng crla
nuoc ngam cao ap.

3. KOi luin
C5c k51 qu3 nghi6n c0u tr6n dAy cho ph6p r(t ra

m6t sd kdt luAn sau dAy:
* Trong ctng nhing di6u ki6n tudng tU nhau thi

mrlc d6 nguy hidm buc nudc ngem, pni nug aa't Oa
trong c6c vi tri.thu6c khu vtrc gdn gudng thi c6ng
dLtdng hdm thd hi6n nhu sau: h[rc-d6 nguy hidr;
cao nhdt xudt hion t?i khu vrJc ddt d6 phia n-6c gdn
gudng thi c6ng dr-rdng hdm; mr?c d6 nguy hidm thdp
hon xuA't hi6n tgi khu vrJc ddt cl6 phia titr6c guoni
thi c6ng dudng hdm; mr?c dq nguy hidm thdp nhdl
tfru.Qc fty vrrc de'r da rai d6y gdn guong thi c6ng
dudng ham;

. ,+ Trong tdt c5 c5c trudng hdp, b6n vi tri nguy
hi6m nhdt tr6n bi6n khu vtlc Oa't Oa Uao quinn
gudng thi c6ng clLrdng hdm c6 nguy 

"o 
Ou"'nJJ"

ngdm, phd hui ddt da l6n nhd't nh,l sau: vi tri tido
gi6p v6i tlinh (n6c) kdt cdu chdng gitr gdn guong thi
c6ng dudng hdm (vi tri I, H.1); vi tri tai n6c guong
thi c6ng dudng hdm (vi tri tt, H.1); vi ki tai day
gudng thi c6ng dludng hdm (vi tri t, H.1); vi trf tidp
giSp v6i d6y (chAn) kdt cdu chdng giff gd'n gt/ong
thi c6ng dudng hdm (vi tri tV, H.1);

(26)

l2s)ag2
(73.b2)2 + 4. (2.Ru ). (yn. Fte.b2 ) - (ye.u2)

4 Rr.:

Nhu vay, tir c5c bidu thitc (23), (26), (2S), c6c
gia hi chi6u ddy l6p bao v6 tdi rhidu pnia nOc, pnfa
hrJ6c guong vd phia cf6y khu vuc gdn grrong tlUdng

c0uc NcHTEP ud sd r - zorz

2.2. Tinh toiin chi€u ddy lop bdo vQ phia n6c
khu vtb phia trucic gwng thi c6ng dudng hdm
(ving 2)

Trong tn-tdng hdp nay dai ludng Ap h.Ic 
,,pi,, trong

c6ng thr?c (20) sA dudc thay thd blng Clai ludng 6p
lLrc "Pi" x6c dinh theo bidu thrjc (13); gi6 tri i,Ll 

sC
dr.Idc thay thd bbng "h"; "a," thay bing'br' (H.2). Tir
d6y ta c6:

l(y".nr).r,'l--
I u3-1="", (24)

Trong d6: R,, - ci6i han bdn udn c0a v6t li6u tao
n6n l6p b5o v4 thf '2", N/m2.

Trr bdt dSng thlc (24) ta c6 ba't phudng trinh:
(2.Ru.).(ar)2 -(yn.H2.h2) > 0. (2s)
Giai bdt phudng trinh (25) ta tlm ra giA tri ,,ar"

nhd sau:.,'ffi]

Y n.Hz.h2
2'Ru.z
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