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ABSTRACT

Defining the region which effected by the elastic reaction force of underground construction had
the important meaning for the calculation of underground structure’s section force. The effective
of elastic reaction force plays an important role to make stability and slight the working of
underground structure, control their deformation, increase the value of axial force and decrease
the bending moment of structure. By the previous experiment calculation, the angle which
defines the region had not effected by the elastic reaction force of ground foundation

is@p, = % . In this paper, to define exactly the ¢, angle, the region of elastic reaction force of

underground structure, we used the Finite Element Method which is combined with the iterative
algorithm calculation to compute section force value of the underground structure.

TOM TAT

Viéc xac dinh vung phat sinh chiu lyc khang dan héi cda cong trinh ngam dat trong cac vung
dat nén cé y nghia quan trong trong viéc tinh toan noi lwc két cau cong trinh ngam Lwe khang
dan héi cia dat nén cé vai tro lam én dinh va gidm nhe su lam viéc thue cua két cdu ngam,
dbng thoi lam téng tri sé lwc doc va lam gidm gié tri momen ubn cda két cau. Trudc nay, theo
cac céng thirc tinh toan thuc nghiém, goc xac dinh vung khéng chiu énh hudéng lwc khang dan

hoi cda dat nén duoc lay la: @, = % . Trong bai béo nghién ctru ctia minh, chung téi trinh bay

phén tinh toén két céu cong trinh ngdm bang phuong phap phéan t& hitu han, két hop véi gidi
thuét tinh toén I&p dé tim duorc gia tri chinh xéac cta géc Do > nham muc dich xac dinh chinh xac

ving phat sinh chju luc khang dan héi cia két cadu ngam, dong thoi tir do tinh toan céc gia tri
ndi lyre trong két cau cdng trinh ngam.

I. TONG QUAN VE TiNH TOAN CONG Céch thirc tién hanh:
TRINH NGAM BANG PHUONG PHAP
THAY THE HE THANH

V6 ham 1am viéc trong mdi trudng dan
hdi, duoc xem nhu hé siéu tinh bac cao va
phuec tap. Viéc tinh todn h¢ nay trong truong ) )
hop tong thé nhu sau: vo ham c6 nhiéu hinh - Thay thé tai trong phén b6 cua ap lyc
dang khac nhau, do day vo ham thay d6i dia tang q va p bang luc tdp trung dat tai
theo diéu kién lam viéc thyc ciia két cau, ta  cac nut cua da dién. Tai trong ban than
khong thé biéu dién tat ca cac yéu to nay cua vo ham ciing dugc thay the bang luc
trong viéc tinh toan. Chinh vi viy, trong tap trung dat tai hai ddu cua moi thanh.
viéc tinh toan ndi luc, ching ta chi co thé
xac dinh mot cach gﬁn diung, dugc goi la
phuong phép thay thé bang hé thanh.

- Thay thé .duong cong lién tyc cua két
céu vo ham bang nhing doan thang.

- Do cting ciia mdi doan nay duoc xem
nhu khong doi.

- Moi truong lam vi¢e dan hdi duoc
thay bang cac goi tua dat tai cac dinh cua
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da gidc huong vé ban kinh ctia duong
cong.
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III. MA TRAN PQ CUNG CUA DAM
TREN NEN PAN HOI TRONG HE
TQA PQ TONG THE

Trong phan trén d trinh bay ma tran
do cing ddi vai hé truc toa do dia phuong
ctia phan tir. Khi tinh toan ta phai chuyén
cac ma tran trén sang h¢ truc toa do téng
thé.

Trén hinh bén, trinh bay mdt phan tir
thanh nghiéng mot goc bat kyp véi truc
hoanh x. Chuyén vi dugc biéu dién theo
hai h¢ toa do: mot gén voi hé truc dia
phuong cua phan tr gom 3 chuyen viu, v,

0; hai 12 hé truc tong thé u, v, 0.

. [ cosP
v, —sinf}
6, (_| ©
u,[ | 0
v, 0
0, 0
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II. MA TRAN PQ CUNG PHAN TU

Mau chét trong viéc giai bai toan bang
phuong phép phan tir hitu han 1a xay dung
ma trdn do ctng cho phan tu. Tir d6, lap
ghép cac phuong trinh phan tor dua vao
cac diéu kién lién tuc, diéu kién bién dé
tao phuong trinh cho hé va gidi cac hé
phuong trinh nay.

Phan tir dam trén nén dan hoi:

Bao gom modun dan hoi E, mit cit tiét
dién A, momen quén tinh I, d§ cling cta 10
xo theo phuong doc truc 1a k,, va d§ cling
cua 10 xo theo phuong ngang 1a k;. Ma tran
do cing K. dugc xac dinh nhu sau:

Hinh 2: M6 hinh dim trong hé toa dé
tong thé
Dé biéu dién ma tran d6 ctng phan tir tir
hé toa d dia phuong sang hé toa tong thé
ta dung vecto quay. Moi quan h¢ nhu sau:

—sinf 0 0 0 0]flu,
cosp 0 0 0  O0flv,
0 1 0 0 0 a
0 0 cosp —sinf Of|u,
0 0 —sinf cosp O E
0 0 0 0 1] Q
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1. Anh huéng cia lwe khang dan hoi
trong nén dat

Luc khang dan hoi phat sinh tai bé mat
ctia két cau vo ham dang cung hodc cong
tron, ngoai tru “vung khong”, la vung
khong c6 chuyén vi cua 16p vo dia tang.
Ving a - b, ving ¢ - d: thanh vo him chiu
tac dong gia tang diéu kién 6n dinh boi su
tac dong ctia lyc khang dan hoi. Ving b-c
khong cé sy tac dong nay.

Hinh 3: Puwong chuyén vi

2. Xac dinh tai trong

Theo gia thuyét cua
M.M.Protodiakonov, 4p luc dat thang
dung tac dung 1én vo ham tao nén do
trong lugng cua khéi dia t?mg bi pha hoai
gidi han bdi vom a&p lyc va chu vi cong
trinh ngam.
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Hinh 4: Biéu do phd hogi ciia dit xung
quanh két cdu cong trinh ngam
Phuong trinh vom cén bang 1a mot
parabol bac 2 v6i nhip 2b va chi€u caoh  :

cong trinh ngam bang phwong phdp phan tir hitu han

"o,
Trong do:

b: 2 bé rong vom can bang

f,.: Hé so kién co
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Hinh 5: Biéu do dp lwc tinh todn
Khi do6 ap luc ing véi hoanh d x dugce
tinh nhu sau:

X

q(y)=v(h, —y)= v(i— J

f.. b.f.

Phan nam trén ling thé truot hai bén s&
truyén vao lang thé truot dé tac dung vao
2 tudng bén tao ap luc ngang.

Y L N S WY Py
:q(X)_Y((b—de-ﬁc +y}g (45 zj

IV. GIAI QUYET BAI TOAN
1. Bai toan dién hinh

Cong trinh ham c6 kich thudce nhu hinh
(cac don vi 1a centimet). Chiéu day thiét
ké tinh trung binh 70cm dugc 1am bang
bétong M200 nam trong 16p dat da co
trong lwong riéng 13 1.8 tin/m’, hé sb kién
cd tra theo phu luc cia M.M.
Protodiakonov thi fi.=1.3, géc ndi ma sat
(p=400 vo1 hai hé s nén k,=10 T/m3, k=1
T/m. Bai toan dat ra la tinh noi lyc sinh ra
trong cong trinh ngdm va xac dinh ving
phat sinh lyc khang dan hoi
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Hinh 6: Mt cit ngang tiét dién (in cm)

Tai trong tac dung 1én phan t:
Tai ngang(4p luc bén)
Xét mot phan tir bat ky k:

nH‘ S
\
|
|
|
|
|
|
\

C=Cos o S = sina.

Hinh 7: Phén chia phén tiv

Tai tac dung 1én phan tir k duoc tach
thanh hai thanh phan theo hai phuong cua
truc toa do dia phuong cua phén tur.
Phuong trinh biéu dién cua tai nay la:

q(x)=x*qrx/L-(x-L)*qox/L
q(yY)=x*quy/L-(x-L)*qoy/L
Trong do:
qLx=(qk+1SIno;
2. N¢i dung chwong trinh tinh toan
2.1. Luu do

JLy=qk+1€COSOL; oy=(kCOSOL

L: chiéu dai phan tir

o: goc hop boi truc phan tir va
phuong ngang

Nhu vy mot phan tir chju dong thoi hai
tai: tai vudong goéc voi truc phan tir va tai
doc truc.

Noi dung chuong trinh tinh toan dugc thé hién theo luu d6 sau:

(
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2.2. Két qud tinh todn néi lwe va xdc dinh viing chiu lwc khdng dan hoi trong tinh todn

két cau cong trinh ngam

] Két qua nhan dugc khi mesh luéi 40 phan tir: 30 phan tir dAm trén nén dan hodi va 10

A 5 A \
phén tir dam thuong.
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[ Két qua nhan duoc khi mesh ludi 200 phéan tir: 154 phan tir dim trén nén dan hoi va

46 phan tir dam thudng.
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2.3. Ddnh gid sw hji tu ciia bai todn trong viéc xdc dinh ving chiu lwc khdng dan hoi

a) Khao sat va xem xét sw thay doi cua bé day vo ham va Mac betong lam vo ham dé
kiem chung sy thay doi cua goc u,

Truong hop 1 (t=60cm)

Truong hop 2(t = 70cm)

Truong hop 3 (t = 80cm)
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Hinh 8: Sw hji tu ciia géc w, tinh todn dé so sanh véi hé so thwe nghiém w =45,

Khi s6 phan tir ting 1én, goc v dan dat duoc gia tri hoi tu (u, =44.76" tuong tng vé6i sb

phan tir 1a 200.
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- Mbi quan h¢ giira chiéu day vo ham véi ving phat sinh chiu lyc khang dan hoi thé
hién bai goc u’:

Chiéu day Uo Uo Sai s6
(cm) Tinh toan | Thuc nghiém | (%)
40 47.02 45 4.49

50 46.89 45 4.20

60 46.7 45 3.78

70 44.76 45 -0.53

80 42.81 45 -4.87

90 44.92 45 -0.18
100 45.59 45 1.31

120

—e— thickness

100 +— . .
—=— phi analysis /
80

—— phi criteria
60 -

40 4

20

47.02 46.89 46.7 44.76 42.81 44.92 45.59

Hinh 9: Méi quan hé giiva d¢ day vé ham va géc w,

- Xét su thay d6i ctia nhiéu gia tri khac nhau ctia do day vo ham, ta thu dugc goc u, dat
dén gia tri hoi ty, gan ding dén ving tinh toan tiéu chuan so sanh 13 ¢, = % . Vi vay, voi
cong thirc tinh toan thuc nghiém, ta c6 gia tri hé s6 thuc nghiém la ®, = % dé xac dinh
ving chiu Iyc khang dan hoi 1a dé tinh toan cong trinh ngam, gia tri thuc nghiém nay xem
nhu dugc ki€ém ching qua két qua tinh toan nay.

b) Pdnh gid méi quan hé gitta Mac bétong lam vé ham va ving chiu lwc khing dan
hoi voi goc u, co xét dén su thay doi cua chiéu day bétong cau tao vo ham.

Mac Bétong T=60cm | T=70cm | T=80cm
M | E (Kg/cm?) U, U, Uo
M150 | 2.10E+05 | 46.702 44756 | 42.8108
M200 | 2.40E+05 | 46.772 | 44.7567 | 42.8280
M250 | 2.65E+05 | 46911 | 44.6567 | 42.7759
M300 | 2.90E+05 | 46.875 | 44.4567 | 42.7128
M350 | 3.10E+05 | 46.885 | 44.9567 | 42.9125




Tap chi Khoa hoc Giao duc Ky thudt, 'sér §(4/2007)
Dai hoc Su pham K3 thudt Thanh pho Ho Chi Minh

79

43

46

479 e e ———+—————

44

45 1 .—.\_.\./I

——60cm

)

43 1 A—bh—p

——70 cm

—4—80 cm

41

40 T T
MI150  M200

M250

M300 M350

Hinh 10: Moi lién hé giita chiéu day vo ham, Mac bétong cau tao vo hdam va goc w,

V.KET LUAN

= Phan nghién ctru nay cua ching to1 la
chuong trinh tinh toan tong quat, ¢ thé
dung dé giai quyet mat sO bai toadn co ban
ve cong trinh ngam. Vi code Matlab nay,
ta c6 thé phat trién, nang cip lén thanh
mot chuwong trinh phin mém thiét ké, c6
thé giai quyét dugc nhing bai toan vé tinh
toan cong trinh ngam.

" Voi két qua nghién ctru nay, ta nhan
thy rang vung phat sinh chiu luc khang
dan hoi cia két cdu cong trinh ngim
khong bi thay dbi khi ta thay d6i Mac
bétong cAu tao vO ham, nhung lai chiu sy
phu thudc vao su thay doi cua do day 16p
v két cAu cong trinh ngam.

»Ta c6 thé xdc dinh mot cach chinh
xac goc u, thong qua két qua nghién ciru
nay, dong thoi ciing cho ta nhan thay sy
dung dan va phu hop cta cong thirc thuc
nghiém, khi st dung hé s goc thuc

nghiém ¢, = 77 , dé x4c dinh vung chiu

luc khang dan hdi trong tinh toan cong
trinh ngdm. Vi vy, v6i code Matlab tinh
toan niy, ta co thé thiét lap dugc nhiing
bang tra hé s goc u,, voi nhitng tri s6
chinh x4c phy thudc cu thé vao timg thong
s nén. Pay s& 1a nhing dit liéu rat hitu
ich de phuc vu cho cong tac giang day va
thiét ké tinh toan cong trinh ngam.
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