XAY DUNG CONG TRINH NGAM VA MO

NGHIEN CUU TUONG TAC CUA KET CAU CHONG GIUf
.. DUONG HnM ner DIEN NHO V&I KHOI PAT
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1 Téng quan
Viég tinh toan thiét ké két cau chéng (KCC) cho

. ¢bng trinh ngam (CTN) 1a mot trong nhitng cong

viéc rat quan trong giup cho céng trinh on dinh lau
dai trong s;';tot qué trinh ton tal Do vay, van dé nay
s& gay ra nhtvng anh hwéng rat Ién dén chinh
CTN; céac cong trinh [an can va sw én dinh ctia khéi

3 b dat xung quanh cong trinh: Cac nguyén nhan gay

mét 6n dinh cho~cong trinh chinh chd yéu 1a do
didu kién dia chat gay ra. Cac két qua nghién ctru
dén tinh toan két cau chéng CTN c6 rét nhiéu cac
tac gia da dé cap ‘nhw: V&-Trong Hung [4]; Tran
Tuén Minh [3]; Nguyen Duyén Phong va nnk [9],..
Céc tac gia khi tinh toan thiét ké KCC gitr CTN da
st¢ dung phuwong phap giai tich, phwong phap sbé
(phuong phap phan t& hru han, phuong phap
phan tl bién, phuwong phap_sai phah, phuong
phép bién phan,...) nhung chi dirng lai & nghién
ctru cho céc cdng trinh tiét dién loai trung binh, I&n.
Hién nay khai niém "CTN tiét dién nhd" 1a mot
khai niém_tuwong dbi vi nd phu thudc vao rat nhiéu
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yéu to, trong d6 céng nghé thi cong co vai tro rat
quan trong. V| du, khi CTN thi céng bang phwong
phéap khoan né min, st dung may khoan cam tay
thi dworng ham tiét dién nhd thwdng co dién tich
tiét dién nhd hon 18,0 m% Theo GS.TS. V& Trong

. Hung [5] thi CTN tiét dién nhé co dién tich mat cat

ngang dén 20,0 m® Theo PGS.TS. Nghiém Hru
Hanh [1], TrAn Thanh Giam, Ta Tién Dat [2] phan
loai‘theo kich thwée CTN thi CTN tiét dién nhd co
chidu réng st dung nhd hon 4,0 m. Ngoai ra theo
dinh nghfa cia Hiép hdi ky sw xay duwng Hoa Ky
(American Society of Civil Engineering-ASCE) cong
nghé kich ddy ham tiét dién nhé bang may dao
ham loai nhé 1a mot hé théng gdm nhiéu dét hadm
dwoc lap dat trwc tiép & phia sau mot may dao
ham, dwoc ddy di bang hé théng kich thay lwc, tir
mot cong trinh kich day (gleng kich) dén moét cong
trinh Ahan (g}eng nhan) dé tao thanh mot CTN
trorig long dét [8]. Bbi véi cac CTN loai nhé (H.1) st
dung phuong phap kich day co chiéu rong str dung
nhé hon 4 m van con cd it két qua nghién clru.

ﬁpuxnm;ecuuu uufr

H.1. Céng nghé thi cong duong ham tiét dién nhé bang phuong phép kich déy [11]

- 'Két qué ctia mot sb cong trinh nghién ctru trén
the.gioi vé linh vic nay nhuw sau: Réhner, R. va

nnk. [10] dwa ra phwong phap tinh toan lwc kich

déy bang phwong phap mai ATV A-161; Baklasov
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V. va nnk [6] da dwa ra ly thuyét tbng quat xac
dinh tai trong dén KCC khi thi cdng bang phuwong
phap dao ham tiét dién nhé; Bulutrev N.S. va nnk
[7] phan tich Iya chon cAu tao dwong éng bé tong
cbt thép khi xay dwng dwdng ham tiét dién nhd,...

V@i muc dich nang cao kha nang mang tai cho
KCC CTN, khi xay dwng dwéng ham trong didu
kién dia chat mé phirc tap, dac tinh dat da yéu
chra nuwdce, stv dung phwong phép thi cdng ham
la phwong phap kich day va ap dung phuong
phap tinh toan KCC c6 cau tao nhiéu |&p. Trén co
s& nguyén ly xac dinh trang thai can bang hé
"KCC nhiéu |ép-khdi dat da" trén mot thé théng
nhét bién dang.

2. Xay dwng bai toan nghién ctru

Bai toan nghién ctru tai day c6 ndi dung co ban
nhw sau: xay dwng dwong ham tiét dién nhd (hadm
k§ thuat) trong thanh phdé déng duc chat hep, voi
khong gian chat hep va dwong hadm cé chiéu sau
dat ham khéng Ién st dung phuong phap thi cong
kich day; dwong hdm cé hinh dang tiét dién mat
cat ngang tron voi ban kinh bén trong 1a Ry (m);
duoéng ham dwoc xay dung trong vung dat_da
khéng déng nhét v&i chiéu sau dat ham la H (m).

Tinh todn KCC c6 cAu tao tr nhiéu I&p véi cac
dac tinh khac nhau, CTN c6 mat cat ngang tron,
dat ndng, dwoc bb tri trong dat, can phai tinh toan
anh hwéng cula tai trong tac dung 1én KCC, tinh
toan twong tac gitta KCC va khdi dét, cu tao cla
KCC, trang thai (rng suét ban dau cta khéi dat,
viing anh hwéng cla khéi dat xung quanh CTN.
Trang thai tng suat dwoc phan b trén KCC phu
thudc vao chiéu sadu dat ham, dac tinh cac 16p
KCC, khoang céach va hinh dang mat cit ngang
ctia CTN, trng suét ban dau trong khdi dat.

Dé giai quyét nhiém vu tinh toan trén co s& cac
tham sé: dac tinh bién dang va déc tinh do bén cua
dat da. Cho thay sy ton tai cac yéu td anh hwdng
dén trang thai (rng suét cia KCC: chiéu sau dat
hadm va kich thwéc vé ham; sb lwong Iép KCC,
chiéu day KCC, déc tinh bién dangscla vat liéu cac
|&p; dac tinh (rng suét ban dau trong khoi dat da,
gay ra tai trong riéng khéi dat da, tinh chéat lwu bién
clia khéi dat da (trong giéi han ly thuyét cé tinh
chét tuyén tinh tlr bién).

3. Co s& ly thuyét phwong phap tinh két cau
chéng giir nhiéu I&p

Dé xac dinh (rng suat trong céc lép KCC dudng
ham tiét dién nhé nhiéu lép trén co s& phwong
phap tinh toan két cau vong tron nhiéu 1&p chiu tai
trong bat ky dat tai mép ngoai va mép trong dwoc
dwa vé tinh toan cac thanh phan (rng suét trén cac
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mét tiép xdc gitra cac lop nh& hé s6 truyén tai theo
cong thire truy hoi.
V@i nhiém vy nang cao kha nadng mang tai cla

két cAu CTN xay dyng trong cac diéu kién dia chét -

phirc tap. D& xac dinh trang thai can bang bién
dang duy nhat cta hé thong "KCC nhiéu 1op-khoi
dat da". Tinh toan m0| I&p voi nhung diéu kién §a
biét trén cac mat tlep xtc. So db tbng quat tigh
toan N 16p (N - S6 nguyén dwong) dugc du’a ?a
trén hinh H.2.

H.2. So d tinh toan KCC nhiéu 16p [7]

Trong moi truc‘mg So v&i-dac tinh bién dang cla
dat gém: mo dun bién dang clia déat Eo va po hé sb
Poisson cua dat. Ban kinh vung dat'da‘suy yéu Ro,
l&p dwng KCC vong tron nhidu d6p tiép xtic tv N

vong tron dong tdm Si(i=1,..., 'N), ban kinh
R(i=1,..., N) dugc ché tao tl‘f. cég‘c vat liéu khac
nhau E;, ui(i=1,...,-N) md hink hdéa KCC dwong
ham. Dwéi tac dung cla tai trohg riéng clia dat da
mé hinh héa tén tai trong méi trrong’ So; mién (ng
suat ban dau-duoc xac dinh theo cong: thtrc [7]:

(0)(0) - 0(0)(0) - ,YH £ oy _ =0 (1)

Xy n i
Tai day. H.- Chiéu sau dét ham gm) 7 Trong lwong
thé tich ctia dat da, kN/m?; 6,00 ¢, (00
phap tuyén ban dau ving Sy, MPa Ty (D)(U)
suéat tlep tuyén ban dau vung So, MPa.,

Dé nghién cteu rng suét. bb sung Véi didu kién
gioi han trén vong tron S trén dudng tlep xuc voi
khoi dat da [7] 3

o = _gq, . %

- Ung

~(2)
c{ - U’ng suat tiép tuyén trén bién virg Lo,
" - &g suét huong kinh trén wing. bién

Tai day
MPa; Gr
L1 MPa.

Hinh H.3 cho thay: dat da phia bén" ngoai blen
KCC “Lo" tai trong tac déng qo (hinh H.3.a). Trén co
s® hai I¢p KCC lan céan ty do cé so thi tw phu ho'p
“" va “i+1” (i=1,..., N-1), tiép xdc trong vong tbng
quat gi¢i han “L" (hinh H.3.b). Cho thdy sw can
bang chia ra cac l&p, tac dong boé di tir cac lop

o

U’n suat

(4]
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quan sat thay thé ap lwc phap tuyén. Phia bén
ngoai bién L4 ap Iwc tac déng pi.q, md hinh hoa tac
dong lop boé_ di Si(i=1,..., i-1). Tac ddng phia trong
I&p bd di Si(j=i+1,..., N) mdé hinh hoa ap lyc can

A
a
*

bang “pi=1”, phan bd phia trong bién “Li+,”. St dung
|&i gidi nhiém vu ctia Lame vé bién dang phéng c6
i lop KCC tw do, chju tac dung tai trong nén phia
trong va phia ngoai “pi.1" va “p;" thich hop.

b)

A
¥

<

“H.3. S dé tinh-toan vong tron nhidu I6p'KCC duong hém tiét dién nhé:
{ . a - So d6.KCC nhiéu I6p; b - So db twong tac gitra cac I6p 1an cén

Tai day, chdp nhan 1o gidi dich ch_uyén bén
ngoai va bén trong bién, thoa man véi ban kinh “R;”
va “Ri+1” xac dinh bang biéu thir [7]:

1 pRZ-p.R2 (p Pi )RZR
u, =—-<(1-2p).—- R 5
L 2G, {( Ha) RY -R? - - R -RY
pR2 - p,_1Raf (p| pi 1 )R|R|21
= 1-2p) SR, 4
“W 35 {( M Re R TR R

. . (3)

Diéu kién bien dang dong thoi hai Iop 1an can tw
do “S/" va “Si;4” bang dwong tiep xuc "L, co dang
Uy = U, - Sl dung bidu thirc (3) quan sat voi 16p

“S” va “Si”, didu kién co thé viét theo:

2
1 {(1\2 )pR p;1R11R

(pi_pi-1)RiRi2-1 =
2G, RZ -R?

‘ Raﬂ - RZ
z R2 R,
1 {( |+‘1) pl+1 I+1 p RI Ri + (plﬂ p ) . }

_-.2Gi+1 RZ R|2+1 R2 Ri1
(4)
Theo GS. Bulutrev N.C. str dung hé sé truyén

wen

tai trong qua “i” 1&p tv I&p “i-1” bén ngoai voi 16p
“i+1” bén trong tlr dé cho phép xac dinh tai trong

[T 1}

p;" theo biéu thire [7]:

p=(Ki.pi. 1) (5)
Tir d6 thay rang:
pl+'1-(KI+1 p) (KI+1 Ki-pi-1)- (6)

Cac biéu thirc (5), (6) trong toan hoc goi 1a truy toan (hdi quy). Tir do trong biéu thiec cho thay réng ap

lge pi(i=1,2,...,N-1) trén tat ca cac bién Li(i=1,2,...,N-1) nhiéu I&p cau tao CTN la ham sé dong nhat tuyén
* tinh tai trong “po™bén ngoai bién “Ly". Tai day co thé dwa ra ky hiéu:
Ciz(RiJrRix_1 )j'm N (7)
" Thay biéu thirc (5), (6) vao biéu thirc (4) sé& nhan duoc:
“y Kp. -p.)R
t 1 (1 2 )Kp|1c p|1R ( |p|-1 p2:-1) i =
-%G, 1-¢f iy
1 2 - (8)
= (1-2u.,) Ki+1Kipi-1Ci+21 -Kip. R + (KiiKpy -Kipy ) R,
Gi+1 1'Ci+1 1- C.+1
»Sau khi bién doi (8) sé nhan dugc:
Kei-1 K-1_ G Ker, -K, K K -K
1-20 i~i + 1- 2 . |+1 i |+1 'CZ 9
2 e e s, {( Be) = o2 1-cZ, '”} ®)
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Biéu thirc (9) c6 thé viét dudi dang:

K[ (1-2u)c +1] (1-w)  GK ,
1 Ci =Gf+1 (1 C|+1)|:(1 2uﬁ+1)( i |+1 1)+(Ki+1_1)ci1:|. (105)
Tir day, ta co:
K[ (1-2p)c] +1]-2(1—p.):K.M[(1 201301) (K€l - 1) + (Kiyy - 1) 65 ] (114
i i/~ i IGi+1(1 C,+1) i+1 i+1+1 i+1 i+1 ?-
L
_ G 1-cf ¥
Tai day: Gm" 2 (1.2?9,
Thay (12) vao (11) va bién dbi ta co: 4
K {[(1‘2“i)ci2 +1]' M [(1-2“i+1)(KJ+1G\‘2+1 '1) +(K\+1 -1)05-1:” =2(1-p;). (13), =
Hoac: (
' £ 1'l~li)
K - . (14)
[(1-2ui)012 +1] ~5; [(1_2”i+1)(Ki+1C§-1 ‘1) +(Ki+1 '1)Ci2+1j|
Cuéi cuing, sau khi bién d@di ta nhan dwoc biéu thic:
: 2(1 “1) (15)

Bang céc bién déi dwgc bidu thirc hé so truyen
tai trong qua “i" I16p “Ki” xac dinh phu hop voi hé sb
truyén tai trong “Ki” & biéu thirc (15). Bdi vi bén
trong bién KCC “Ly", theo hinh H.2.a (rng suét tw
do, ap lwec ban kmh qua I&p “Sy” cd thé viét:

Kn=0. (16)

Nhw vay, biéu thtec (15) cho phép tinh toan tat
ca cac &n sb cla hé sb truyén tai trong “K;” khi thay
déi chi sb i=(N-1), (N-2),..., 1.

Tinh toan hé s truyén tai trong Ki(i=1,..., N).cho
phép tién hanh xac dinh (rng suét ban kmh (ap lwc
phap tuyén) trong cac lép KCC, tac dong trén bién
quan sat Li(i=1,..., N) bang cac biéu thic (5), (6)
dua ra;

qo=po; P, =] [K(i=1,
=1

Con diém dich chuyén trén bién xac dinh bang
biéu thire (3).

Trén co s& Iy thuyét cho phép xay dung biéu dd
dé x&c dinh trang thai can bang dia;co hoc hé "khéi
dat da-KCC nhiéu I6p" tw do, dé don gian dwa ra

(17)

|:(1 2“ C +1:| &\[2Kl+1cl+1 (1-“4+1) (1 2“.+1+C|+1)]

cau tao mét I&p; quan sat trwdng hop khi l&p dwng
trwc tlep KCC trén guong [7] Trong cac trwong
hop tlep theo voi cac két qua tinh toan dwa ra hé

sO dueu chinh “a™, xac dinh bang biéu thire (18) [7]:

o =exp(-1,3. Io/Rg) . (18)
Nhw vay st dung biéu thic (1) ta.co[7]:

00 = 60 — _yHq ,)Igw; =0;. . (19) -
Pua ra biéu thire cé dang: _
qo=(y.H.0 -uo tgB). %o (20)
Twdonhangiati; | 5
ue=(1/tgp).(v-H.a-q0) = = o, (21)

. Tai day: tgp= (2G0/R0) ; \ EL *

Vi =0 trong biéu thire (3) va didu-kign (7) dua
ra biéu thirc dé xac dinh diém diche chuyen tai trong
trén bién “Ly" KCC voi dang [7]: )

R
2(;(1_)[( 21.[1)(p1(} QO)+(p1 QO G@] (22)
Trang thai can bang hé "KCC nhleu Icrp “khéi dAt

da" co thé xac dinh phu hop do thi can bang biéu
thire (21) va (22) c6 thé viét thanh: '

U, =

2Rc-; (1Ha'- g )= zel(:{1 )[“ 2)(pe-0)+ G- ]. £

Bién doi (23) ta co: i . 2 "3'

%(1-03)(YH06- Qo) =-(1-2u,+ ¢ )do + 2(1-p)pic} - \ - E;24)
va tinh toan chu y biéu thire (5), tir p1=K;qo dwa ra bidu thirc:

g_;(1-c$)yHa‘ : g; (1-€7)ag =-(1- 20, + ) +2(1-p K el 9]

T d6 c6 két qua:
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G " G 1 2 2

a‘i'YHa ={’G_; 1-c? [2(1‘“1)}(101 - (1-2p,+ ¢ )J}QO- (26)
Cudi cling ta co:

Qg = Byl G Mo, 27)

Thay gia tri qo vao biéu thirc (11) sau d6 xac
dinh %ac gia tri pi(i=1.. N) va chuyen dich tat ca
cac lop treng cau tao ket cau. chong CTN bang
biéu thirc (3 va bd sung (rng suét phap tuyén, tiép
tuyén xung quanh bién bén ngoai (L.1) va bén trong
(L) " 16p (i=1,..., N) bdng biéu thirc [7]:

......

. 267 ot +1 2

()] E— i-1 i-1 W —

To|L Py -—5—P 04 I=7—5 Pix- (28)
v et -1 e -1 LR e
Doirng suét ban dau trong cac I0fp S( 1,..., N)

khong nhan bb sung trng suat trong cac lop, mo
hinh hoéa KCC Ahiéu 16p can phai tim rng suat
tbng (ung:suat toan bd). D& xac dinh (rng suat tbng
trong dat da, Wing Sg (trén bién Ly) tim thay ng
suat'bd sung ban dau phu hop biéu thire (19) [7]:
o000 mwﬁ 90— yHy". " (29)

4 Xay dwng thuat toan thuat toan tinh toan

két cau chong gitk nhiéu I6p

Thuét toan tinh toan cho bai toan bao gbm cac
bwéc sau day:

» Buoc 1. Cho thong so dau vao, gom N - Sb
I&p (sb l&p KCC trong clu tao CTN, sd nguyén
duong); Ri(i=1,..., N) - Ban kinh cacflo’p KCC, m;
Eo, Yo - Péc tinh bién dang khéi dat trong trang thai
tw nhién-mdé dun bién dang (MPa) va hé sb
Poisson phti hop; Ei, vi- M6 dun bién dang (MPa)
va hé sb Poisson cla dat da; E;, yi(i=1,..., N) - md
dun bién dang (MPa) va hé s6 Poisson vat liéu cac
I6p KCC; y - Trong lwgng riéng trung binh cla dat
da, IVIN/m H - Chiéu sau dat hdm, m; |, - Khoang
cach tré Iap dwng KCC tir gwong hdm, m;

> Budc 2. Xac dinh gia tri diéu chinh “a* theo
~ céng thirc (18) - Hé sb diéu chinh tinh toan lap
" dwng KCC tré tlr bién hdm v&i khdi dat da bién
dang khong fuyén tinh dén thoi diém 1&p dwng
KCC[7,

}} Buwdc 3. Thay ddi chi s6 i=(1,..., N) tinh toan
cac gia tri:
Yo=(R/R.1); G= {Ei/2. (30)

(1+p)lk

&\ (G/GIH (1'01 )(1 ~Ci+1 )] . (31)
» Buwdc 4. Bua ra gia tri Ky=0 va thay doi chi sb
. i=(N-1), (N-2)...., 1 xac dinh hé sb truyén tai trong
“K” bang céng thire (15);

> Budc 5. Tinh gia trj g¢ theo biéu thirc (27);

» Bwéc 6. Thay ddi chi sb i=(1, 2,..., N) tim dwoc
gid«tri p;.theo biéu thirc (17) va xéc dinh (ng suét

~ (G, /Gy)+(1/1-¢7)[ 2(1- o) K] -(1-24,+ ¢ )]

phap, tiép tuyen (xung quanh) bén ngoai (Li.1) va bén
trong (L;) bién ham “” I&p bang biéu thirc (28);

» Bwoc 7. Tinh toan (rng suét toan b trong
khéi dat vang S (tren bién Lo) tim thay (rng suét bo
sung can phai bg sung (rng suét ban dau, xac dinh
bang biéu thu’c( 9).

Thuat toan gom 7 budc trén day la co s& dé lap
trinh tinh toan KCC dwéng ham tiét dién nhd nhiéu
lop mat cat ngang hinh tron, xay dwng trong khoi

dat khong déng nhat

5. Tinh toan két ciu chéng dwéng ham tiét
dién nhé nhiéu 1&p khi sir dung mé hinh dat da

' khéng déng nhét

Nghién ctru trang thai ng suat ctia KCC
dwong ham tiét dién nhd trén co s& dac tinh

bién dang cla dat da; dac tinh hinh hoc cua

dwo’ng ham va chiéu sau bd tri dworng hdm thay
ddi, H=10+25 m. C4u tao KCC dwdng ham duoc
ché tao bang bé téng cbt thép voi ban kinh
Ro=0,65 m. Chiéu day KCC la A=0,15; 0,2;
0,25;...; 0,35 m. Pac tinh bién dang cta vat liéu
KCC: mé dun bién dang E;=22500 MPa va hé sb
Poisson p4=0,2. D& nghién cru anh hwéng cla
cac tham s6 KCC dén trang thai (ng suét cla
KCC trén co s& dac tinh dia co hgc cla cac 1&p
dat da (Bang 1).

Béng 1. Bang déc tinh dét da

Déc tinh bién dang DPac tinh do bén
E, MPa i ¢, MPa @, do
141.40 0,33 0,26 26
142.80 0,33 0,26 26
144.20 0,33 0,26 26
145.60 0,33 0,26 26
147.00 0,33 0,26 26
148.40 0,33 0,26 26

Ghi chu: E - M6 dun bién dang, MPa; u - Hé sb
Poisson; ¢ - Lurc dinh két, MPa; ¢ - Géc ma sat
trong, do.

Nghién clru anh hudng ctia chiéu day KCC
dwong ham tiét dién nhé dén trang thai rng suét
bién dang. Trén co s& ly thuyét tinh toan mo hinh
thuat toan tinh toan KCC nhiéu I&p théng qua 7
buwéc thu dwoc két qua thé hién trén Bang 2.

CONG NGHIEP MO. S 4 - 2019 m



XAY DUNG CONG TRINH NGAM VA MO

Bang 2. Bang két qua tinh todn trang thai (g sudt tiép tuyén Ion nhét cua két céu chéng khi thay déi

chiéu day két cau chéng va chiéu sau dat hdm

o
[=]

0

N Chiéu day KCC ng suét tiép tuyén o, MPa .
} A,m H=10 m H=15m H=20 m H=25m H=30m
1 0,10 19,5010 29.2515 39.0020 48.7525 58.5029
2 0,15 12.5046 18.7568 25,0091 31,2614 37,5137 ¢
3 0,20 9,0660 13,5991 18,1321 22,6651 27,1981
4 0,25 7,0288 10,5432 14,0576 17,5720 210863
5 0,30 5,6856 8,5284 11,3713 14,2141 17,0569
6 0,35 47364 7,1046 9,4728 11,8410 . 14,2092
7 0,40 4,0319 6,0479 8,0639 10,0798 12,0958
8 0,45 3,4898 52347 6,9796 8,7245 10,4694 «
9 0,50 3,0608 4,5911 6,1215 7,6519 9,1823
10 0,55 2,7135 4,0703 5,4271 6,7838 8,1406
11 0,60 2,4274 3,6410 4,8547 6,0684 7,2821
12 0,65 2,1879 3,2819 43758 5,4698 6,5637
13 0,70 1,9850 2,9775 3,9700 4,9624 5,9549
14 0,75 1,8111 2,7167 3,6222 45278 54333
60 £
S\ -~ |
N ]
. E) 30 \

(]

% 20

)

0.05 0.15

L AM : :
—~—H-10m —@—H=15m =—d—=H=20m =s—H=25m =#=H=30m"
H.4. Biéu d6 méi quan hé gicra img suét tiép tuyén khi thay déi chidu day két cau chéng va Chiéu shu dat ham

Bang 3. Bang ket qua tinh toan trang thai ing suét tiép tuyen cla két cdu chdng khi thay doi chigu day
két cdu chdng va sb I6p két cdu chéng & d6 sédu H=15m . §

Ne Chiéu day KCC (ng suét tiép tuyén oy, MPa
: A m 116p 216p 3 16p 416p 5 16p

1 0,25 10,5432 11,3344 12,6322 11,7873 11,8877
2 0,30 8,5284 9,2872 '1_0,7698\ 9,8141 10,2378
3 0,35 7,1046 7,8317 9,4360 8,4523 9,043
4 0,40 6,0479 6,7446 8,4364 7,4585 8,1406°
5 0,45 5,2347 5,9026 7,6616" " 6,7034 7,4366:
6 0,50 4,5911 5,2316 7,0448 6,1116 6,8736
7 0,55 4,0703 4,6849 6,5433 5,6364 6,4140 °
8 0,60 3,6410 4,2311 6,1285 5,2472 6,0327
9 0,65 3,2819 3,8488 5,7803 4,9232 57117
10 0,70 2,9775 3,5225 5,4844 4.,6499 5,4384
11 0,75 2,7167 3,2410 95,2303 4,4166 5,2032
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PNG SUAT, MPA
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0.3 . 0.4
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0.5
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0.7 0.8

0.6 ot
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H.5. Biéu db mdi quan hé gitka img suét tiép tuyén khi thay doi chiéu day két céu chdng va sé I6p két cdu chdng

Nhan xét:

> Két qua trén Bang 2 va hmh H.4. cho thay
rang wng suat cla két cau chong duong ham thay
déi rat I&nzkhi chleu day ket cau chéng A<0,3 m khi
chiéu sau dat ham thay ddi tr H= 10+30 m. Nguoc
lai khi A>0,3 m thi trng suat két cau chong khéng
thay ddi nhiéu khi chiéu sau dat ham thay-doi;

. > Két qua trén Bang 3 va hinh H.5. cho thay
rang khi & cung mot do sau dét ham H=15 m thi
v&i chiéu day két'¢au chéng A>0,5 m thi u=ng suat
cuia két cau’ chong khong thay ddi nhleu

6. Két Iuan

Két qua nghién clru trén day cho thay viéc su=
dung so do thuat toan tinh toan trng suat trong méi
l&6p két cau chong Vi két qua chinh Xac cao, trén
co s& dwa ra hé sb an toan dd-bén.nhd va giam chi
phi cho xay dwng duwdng ham. Bai toan van chi
dung cho du’cyng ham c6 méat cat ngang hinh tron.
Vi vay, dé nghién clru str dung cho nhitng dwong
ham co mét cat ngang co-hinh dang khéac van phai
¢6 nhitng nghién ctu bé sung.0
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T khéa: tuong tac; két cau chong git; dudng
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Trach nhiém phap ly cua cac tac gia bai bao:
cac tac gia hoan toan chju trach nhiém vé cac so
liéu, néi dung céng boé trong bai bao theo Luét Bao
chi Viét Nam
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Ngay nhan bai: 15/05/2018

Ngay gwri phan bién: 16/06/2019

Ngay nhén phan bién: 21/07/2019

Ngay chap nhan dang bai: 10/08/2019

Tgr khoa: vé hdm bé tong lién khéi: vira bé
tong, duwong éng, ap lwc; d6 linh hoat; ty 16 (N/X)

Trach nhiém phéap ly cua cac tac gia bai bao
cac fg?c g:a hoan toan chju trach nhiém vé céac sbé
liéu, méi dung cong bé trong bai bao theo Luét Bao
chi Viét Nam \

SUMMARY

The paper introduces some research
results of the theory of transporting concrete |
mortar solution by pipeline when constructing |

' -a concrete lining to achieve the required
productivity and efficiency. It is necessary to
select the appropriate flexibility of the concrete
mortar solution, the ratio ‘water/cement’ is
not high and some other technical parameters
when pumping mortar concrete solution.

NGHIEN CGU TUONG TAC...

(Tiép theo trang 41) #

SUMMARY

The paper introduces some

research
| results

for a circular cross-section tunnel.

,. -1 Bung glO’ la pham hanh khong the thleu
*cua cac nha kinh doanh, va la sw lich sw
1hanh nh& cta cac hoang ttr. Edward Bulwer
1 ytton.

2. Con nguoi tredng thanh qua kinh
nghlem néu ho déi dién v&i cude ddi trung
thirc va can dam. Pay la cach tinh cach hinh
thanh. Eleanor Roosevelt.

VTH swu tam

of the mutual effect between the |
| structure of the small cross-section tunnel |
and the soil mass. On that basis, the author |
proposes to use structure calculation software

XAY DUNG PHUONG PHAP...

(Tiép theo trang 23)
7. Cai Zhuangyang, Zhou Wei. Reliability
assessment method in underground mining

systerm, China technology of mining university,
2014.

Ngay nhan bai: 12/02/2019

Ngay gtri phan hién: 79/04/2019

Ngay nhansphan bién: 10/06/2019

Ngay chap nhan ding bai: 10/08/2019

Tw khéa: diém pat lam viéc, thoi gian lam viéc,
co gi6i hoa, dia chat mo

Trach nhiém phéap ly cua céc tac gia bai bao:
cac téc gid hoan toan chiju trach nhiém vé céac sé

liéu, néi dung céng bé trong bai bao theo Luét Bdo
chi Viét Nam

SUMMARY

The content of the paper determines the |
. influence of geological factors to the |
| mechanized longwall kiln based on the |
| weight and hierarchical analysis process to |
. determine the importance of mine factors.
| geology to the mechanized market oven. At |
| the same time, building a method to {
. calculate the effective working time in the |
| structure of the mechanized longwall kiln §!
| production organization. '

1. Hay cwoi, thd va bwdc di that cham.
Thién sw Thich Nhét Hanh.

2. Tinh cach khéng thé phat trién mét cach
dé dang va yén lang. Chi qua trai nghiém
thir thach va gian khdé ma tdm hon tré nén
manh mé hon, hoai bdo hinh thanh va thanh
cbng dat dwoc. Hellen Keller. .

3. Thanh céng va hanh phic nam trong
ban. Quyét tam hanh phuc, va niém vui sé di
cung ban d@é hinh thanh dao quan bat kha
chién bai chéng lai nghich canh. Hellen
Keller.

VTH swu tdm

CONG NGHIEP M0. S04 - 2019 Ll




