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TINH DAM TREN NEN BAN KHONG GIAN DAN HOI BANG
PHUONG PHAP NAM MO MEN GAN bUNG

Ts. Phan Diing

I. Ditvan dé
1.1  Dam trén nén dan hoi 12 mot hé bao gém dam dat truc tiép trén (hodc co thé
trong) nén dat khi chiu tac dong bén ngoai thi hé nay cung lam viéc, nghia 1a dam va
dat 1am viéc dong thoi trong mdi twong quan “nhan — qua”.

Phan tich trang thai chuyén vi - ndi luc ctia mdt hé nhu thé duogc hiéu 14 tinh toan
dam trén nén dan hoi.
1.2 Nén dan hoi duoc xét & ddy 1a ban khong gian (BKG) dan hoi (duoc dic trung
bdi md dun dan hdi E va hé sb poisson p) hodc BKG bién dang dan hoi tuyén tinh
(duge dic trung boi moédun tong bién dang E, va hé s6 né hong ). Céc trinh bay tiép
sau s& chi n6i v& mo hinh nén BKG thir hai.

Trang thai ung suit — bién dang ciia nén duoc chia thanh hai bai téan rat quen
thudc nhu mén co hoc dat; co thé tom tit nhu sau:

1. Bai toan Boussinesq:

Nén BKG nim trong trang thai tng suat bién dang khéi (H.1a), d6 ltn tuyét ddi y
ctia mot diém nam trén mat nén cach luc tap trung P mot khoang r dugc xac dinh nhu
sau:

Y= (1)

2. Bai toan Flamant:

Nén BKG nam trong trang thai ing suit — bién dang phing (H.1b), d6 lin twong
ddi y cia mot diém nam trén mit nén cach luc tap trung P mot khoang r dugce tinh bdi:
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Hinh 1: Méi quan hé giita d6 lan va luc déi véi nén BKG.

a. Bai toan Boussinessq;
b. Bai toan Flamant.

S& di goi d6 lun twong dbi vi, & bai toan nay, y 1a hiéu do lun gitra diém tinh véi
mét diém nao d6 dugc chon trén mit nén, cach luc P mot khoang béng d. Bai toan
Flamant lai dugc phan thanh hai truong hop:

a- Trang thai ing sudt phang , va
b- Trang thai bién dang phang.
3. Ghi chu: Cac cong thire (1) va (2) cho thiy:

® Khir=0thiy= oo. Pé khic phuc diéu do, trong tinh téan thyc hanh, nguoi ta
tranh dung luc tip trung P ma thay thé bang mot luc phan bd déu twong dwong p trén
mot dién nao do.

@ Quan hé gitta d6 ltn y véi tai trong p 13 mot duong cong phirc tap va co thé
biéu dién dudi dang chung bai phuong trinh:

y = K(p) 3)
1.3 Nhu da biét, bai toan dam trén nén dan hdi theo ban chit co hoc néu & muc 1.1,
duoc mo ta bang hai phwong trinh sau:

dX4 EI ’ (4)
va y(x) = K[p(x)]

C6 rat nhiéu 101 giai khac nhau ddi véi hé (4). Theo cac sach gido khoa va tai liéu
chuyén khao thyc hanh c6 dugc vé van dé nay, dua vao cach “hanh xu” ddi véi BKG,
c6 thé chia thanh hai nhém:

1. Nhém thtr nhat gom cac 10 giai xem nén BKG tiép lién v6i dam 1a mot méi
treong lién tuc, dién hinh nhu cac tac gia: Gorbunov-Poxador [3] Ximvulidi [4], [5]...
Néu biét dugc p(x) thi chuyén vi ndi luc trong dam dé dang xac dinh nho hé (4) vi vay
muc tiéu 13 tim gi4 tri va quy ludt phan b cta phan luc nén. Nguoi ta chon p(x) 1a mot
ham nao d6 phu thudc vao cac tham sd ban dau. Sau d6, tir hé (4), nho phuong trinh
thir nhat tim dugc d6 vong ciia dam y; con phuong trinh thtr hai tinh dugc d6 lun cua
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nén W. Sir dung cac diéu kién can bang tinh va dong nhat y v6i W dé xac dinh cac
tham s6 ban dau. Loi giai giai tich rat phirc tap nén cac tac gia di 1ap bang dé viéc tng
dung thuc t& dugc d& dang. Chinh vi vay, mot s6 tai lidu goi day 1a cac phuwong phép tra
bang.

2. Nhom thtr hai, nén BKG lién tuc duoc thay thé boi mét s6 hiru han gbi dan hoi
tuong duong. Khi d6, nén BKG tiép lién v6i ddm trd thanh moi trudng khong lién tuc,
dién hinh va tién phong cho huéng nay phai n6i dén Jemoskin. Thiét nghi s& bang thira
khi néu lai 1ap luan chit chg, sang sta vé viéc xdy dung so do tinh toan cia tac gia nay
nén t6t hon ca 1a mé ta két qua tom tit trén hinh 2. Theo do, bai toan dam trén BKG
dan héi c6 s6 bac tu do 16n vo han di duoc quy vé bai toan dam lién tuc nhiéu nhip trén
cac gbi dan hoi, 1a mot két cau siéu tinh co s bac tu do hitu han tiy chon. Ciing nhu
nhom thir nhat, vi muc tiéu 13 xac dinh phan luc nén nén Jemoskin chon phuong phap
hdn hop dé giai bai toan.

0 'l

b) PJ7

Hinh 2: Cach xac dinh hé dam twong dwong cta Jemoskin.
a. Dam trén BKG dan hoi voi biéu do phan lyc nén 13 mot dudng cong.
b. Dam trén BKG dan hdi vé6i biéu do phan lyc nén dang bac.
c. Két cdu siéu tinh: dim lién tuc nhiéu nhip trén gdi dan hdi.

1.4  Phai noi réng trong linh vyc tinh két cau trén nén dan hoi, dic biét 1a nén BKG,
cac nha khoa hoc X6 Viét cii da c6 nhiéu dong gop 16n lao véi nhiéu cong trinh nghién
clru “dé doi”. Nho d6 ma bai toan két cdu trén BKG ngay cang duoc ing dung rong rai
vao thuc té thiét ké. Mac du vay, trong mat s6 linh vuc chuyén mon hep, ¢ dau do, ta
van c6 thé bat gip nhiing bai toan dam trén BKG hodc giai theo cac phuong phap da
biét thi rat kho khan hodc 1a chua c6 101 giai. Trong [7] da ching to dugc kha ning to
16n ctua Phuong phap Nim mo men gin ding. Kha ning tuyét voi cua phuong phap
nay s€ duoc van dung dé tinh dAm trén nén BKG theo so d6 hinh 2c.
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II. Dam tua ty do trén nén BKG dan hoi:

2.1  Phuong phap Nim mé men gan dung ddi v6i dam trén nén BKG dan hoi:

Céc so dd tinh toan co ban ciia Phuong phap Nam mé men gan ding doi voi mot
dam trén gdi dan hoi bicu thi trén hinh 3. Cac hé s6 cta an s6 va s6 hang tu do trong
truong hop gdi dan hoi cuc bd theo (4) va (5) trong [7] dugc viét lai nhu sau:

[Sij ]CB - [83 ]CB + [S?j ]CB (5)
[, 1, =[], (6)

Néu ky hiéu S 13 khoang cach 2 diém i va j va bang:

S=|i-j] (7)
Thi:
0 .khi S = 2
_c
6EI .khiS = 1
d i ’

bile=1 0 ®)
—+ “khiS =
3EL, 3EL, o KhiS =0
0 ;khi S >3

P(Z)

a)

@) 4 E

0 @ 1 @ 2 3 3

k, k, k, k, k,
S S S S S S SSSSST S S S S S S SSSSSSSSSSST S S S S S S S TS S S S S S S ST S S S S S S S S S S
P, P,
b) E
0%, M 12, @ 2%, () 32, @ 4

k K, K, k, k

0 3 4
LSS S S SSS S SSTL LSS S S ST S S S TS S S S S S ST S S S S S S ST S S S S S S S S S S

P3
M, 2 M,
c)
4
0 ko(l) é{l 2 k, 3 k, 4
c

S, ¢ ,c e, c

7

>

P,
k,

|

\Sll e}

L

Hinh 3: Céc so d6 tinh toan ctia dim theo Phuong phap Nam mé men gan dung.
a. Dam trén gdi dan hoi chiu tai ngoai & nhip 4 (giéng H. 2¢).
b. Dam trén gdi dan hoi chiu tai ngoai quy doi (phuong phap nim mo
men gan dung).

c. Hg¢ co ban cua phuong phap luc.



Con:
k.
= :khiS = 2
C
2k, 2k,
[5§LB= - Czl_ 2 khiS = 1 9)
ki + 4k; + Kiy
o2 2 2 :khiS =0
Va:
ki 2k; ki,
[Aip]CB :TlRi—l - c Ri +C_1Ri+1 (10)

Déi v6i cac goi dan hoi tir nén BKG duoc goi 1a gbi dan hodi bién dang tong quat,
nhung dé cho gon ta quy uéc goi 1a gbi dan hdi (nhdm phan biét véi gbi dan hdi cuc
bd), thi (5) va (6) sé¢ la:

5 )5 =[05 L + 551, an
8, L =121, (12)
So sanh (), (6) véi (11), (12) c6 thé nhan xét nhu sau:
o ], b, i
@ Cén phai thiét 14p cong thirc tinh [5¢] va [ag]

® Vé mit co hoc thi [85]9}1 va [Agij ]DH 1a cac goc xoay twong dbi tai khdp i do luc P;
gy ra gdm cac goc xoay thanh phan, ky hiéu y ii- T (9) va (10) co thé xem goc xoay
thanh phan y ;; nhu 1a ty s6 gitta 6 1an y; tai i va chiéu dai nhip c, nghia la:

Y
C

i (14)

Nhu vay, tiép theo ta can tim yij la do lun tai diém i do luc P; giy ra.

2.2 D6 lun cua mit nén BKG:

Do lan ciia mit nén BKG 1a van dé quan trong dau tién, duoc trinh bay chi tiét
trong [2] va [6].

1. Khai niém vé d¢ lon:
Tir hinh 1 ¢6 thé thiy rang, d6i véi BKG dan hoi — dong nhat — dang hudéng thi do
lan mit nén khong chi xay ra ngay & diém chiu tai (nhu mo hinh nén Winkler) ma con
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& cac diém nam ngoai pham vi dit tai nita. Nho tinh chat dan hoi — tuyén tinh cuia BKG
ma dudng cong d6 1an & Hinh 1 ¢6 thé duoc dung nhu “Pudng anh huéng do lun”
(xem hinh 4): dé tim do lan tai diém i do luc P; gdy ra, ta can v& biéu d6 d6 ltn do luc
P; =1 gy ra tai chinh diém i.

f
|
[
\
[
[
[
\

Hinh 4: Pudng anh huong do lan tai diém i
D6 lan tai diém i do luc Pj giy ra 1a Yij S€ bang tich cua luc P; voi gia tri tung do

ctia biéu do lun (duong anh hudng do lun) ngay dudi vi tri cta lyc do: y_lJ . Vay:
Yij = }’_lJ P; (15)
Tiép dén, ta nghién ctru cach tinh y_lJ .

2. Tung d6 dudng anh huong lan di véi bai toan phang

il
LI

I

Puong anh huéng

g 4 lon tar 1 tinh theo (2)

Hinh 5: So d6 tinh d6 lan y_1J clia bai toan phang.
bai lugng y_IJ (tung d6 Puodng anh hudng d6 lin cuia mit nén tai diém i) chinh 1a
A 1 . < R . r + R 5 o A A A A 1 A 5 r
d ltn tai diém i cach trung di€m cua tai phan bd déu cuc by p; =— mot khoang cach
c

bang S.

Nhu da biét trong [1], khi chit tai phan b trén dudng anh hudng thi “gia tri cia
dai lugng S (¢ day 1 d6 1an) do tai phan bd déu gay ra bang tich cua cudng do tai trong
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ay v6i dién tich cia phan duong anh huéng nam dudi doan tai trong” (dién tich hinh
1234 trén H. 5). Do d6, nhu [2], ta c6:

s+
— 1 &2 . d
§= In—d¢ = fF, 16
vi=g [ gy d=, (16)
2
O day
f = hé so;
; voi trang thai (mg suat phang;
nE,
f= ) (17)
1=k : voi trang thai bién dang phang.
nE,b

F, = ham anh huong d¢ lin:
=—(2S+1)In(2S + 1)+ (28 - 1)In(2S - 1) (18)
Néu chu y dén (7) thi F, = F;va gia tri cua n6 cho trong bang 1.

Bang 1: Gia tri ham anh huong do ltn F, cia BKG (bai todn phang) [6].

S F; S F; S F; S F;

0 0.0000 6 -6,9675 11 -8,1814 16 -8,9312
1 -3,2958 7 -7,2764 12 -8,3555 17 -9,0524
2 -4,7514 8 -7,5439 13 -8,5157 18 -9,1668
3 -5,5742 9 -7,7797 14 -8,6640 19 -9,2749
4 -6,1537 10 -7,9906 15 -8,8020 20 -9,3776
5 -6,6018

3. Tung d6 Pudng anh hudng do lan ddi véi bai toan khong gian

Van dé duoc dat ra 1a tim d6 1an tai i cach tdm j cta dién chiu ti b x ¢ mot khoang
bang S. Cach 1am ciing gidng nhu ¢ bai todn phiang véi mot sé chi y sau:

@ Tai phan bd déu trén dién b x ¢ ¢6 tdm 1a j bang p =

@ Mait anh hudng ciia d6 lan tai diém i, c6 tung d6 khung d6i tai mot diém bat ky
trén cing mit cit ngang dam, duoc tinh béi (1) nhu hinh 6a.

® Céc ky hiéu trong hinh 6b giai thich cho cach tinh d6 lan tai diém i, theo [2] s&
bang:

C= S+ nzf

Vi = j j( “°)dcdn (19)

¢ oo DCTE T




a)

Truc day dam

Edrg

Hinh 6: So d6 tinh d6 lun y_1J bai toan khong gian.

a. Hinh phdi canh Mit anh huéng do lun tai i theo (19) va tai phan bd déu

trén dién b x ¢ tai j.

b. Mit bang dién tich chiu tai b x d tai j va dién chiu tai phan t6 d{dn cach

diém i mot khoang .

Trong do:

F, = ham anh huong d¢ lin:

Fo=In>"—+F
S-1 2

S+l B{QS+1ﬁn3§iliE+wzs

2S+1-B

. b
vol B =—
P 2

(20)

_1)1HM} 21)

2S-1-B

(22)

Ciing nhu thé, néu chu y dén (7) thi F, = F;va gia tri cua n6 cho ¢ bang 2.
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Béang 2: Gié tri ham anh hudng do lun F, cia BKG (bai toan khong gian) [6].

< Véi b/c bang
0,25 0,50 0,75 1,00 2,00 3,00

0 6,1962 4,8121 4,0456 3,5255 2,4061 1,8672
1 1,0940 1,0812 1,0618 1,0381 0,9295 0,8292
2 0,5105 0,5094 0,5076 0,5051 0,4849 0,4691
3 0,3364 0,3316 0,3356 0,3349 0,3303 0,3233
4 0,2513 0,2512 0,2509 0,2507 0,2487 0,2456
5 0,2006 0,2006 0,2005 0,2003 0,1993 0,1977
6 0,1670 0,1670 0,1669 0,1667 0,1663 0,1653
7 0,1431 0,1431 0,1430 0,1430 0,1426 0,1420
8 0,1252 0,1251 0,1251 0,1251 0,1248 0,1244
9 0,1112 0,1112 0,1112 0,1110 0,1110 0,1107
10 0,1001 0,1001 0,1001 0,1000 0,0999 0,0997
11 0,0910 0,0910 0,0910 0,0909 0,0909 0,0907
12 0,0834 0,0834 0,0834 0,0834 0,0833 0,0832
13 0,0770 0,0770 0,0770 0,0769 0,0769 0,068
14 0,0715 0,0715 0,0715 0,0714 0,0714 0,0713
15 0,0667 0,0667 0,0667 0,0667 0,0666 0,0666
16 0,0625 0,0625 0,0625 0,0625 0,0625 0,0624
17 0,0588 0,0588 0,0588 0,0588 0,0588 0,0588
18 0,0556 0,0556 0,0556 0,0556 0,0556 0,0556
19 0,0526 0,0526 0,0526 0,0526 0,0526 0,0526
20 0,0500 0,0500 0,0500 0,0500 0,0500 0,0500

23 Cong thirc tinh [5%] -

Xét mot phan hé co ban ciia Phuwong phap Nam mo men gan dung chira gdi i (H.
7a), nhd cac so do: H. 7b, ¢ va d ta xac dinh quy luat va gia tri ap luc tic dung trén mit
nén BKG do M, = 1 dit vao hé co ban (H. 7e). Day chinh la céac lyc gay ra [6§JDH .

Tuy vAy, trudc khi xac dinh dai luong nay ta can phai thuc hién mot bude trung gian:
thiét 1ap cong thuc tinh géc xoay cua dam tai i do lyc don vi P; = 1 dat cach i mot
khodng S = [i - j|, ky hiéu ;; theo so do bicu dién trén hinh 8. Dya trén (14), ta ¢6 thé
viét:

eij = Via-nli ¥ VLGl (23)




Hinh 7: So d6 tinh ndi luc trong dam va ap luc 1én nén do M; = 1 gy ra [6].

/e o o e

c.

M.=1
a) !
+ i
% i-1 i % i+1
b)
U
c)
Tﬁi-1: % R= % Ti'uz :
_ plzil _
d) l/Pi-lz R;, J/PH—I:RH—I
=1 p=24
P.= 2 |~ FiT ¢ .
e) 7 PuT 2
i-1 i i+1
‘ [ [ c L
c c

Mot phan hé co ban voi M; = 1;

Biéu d6 mé men trong h¢ co ban do M; = 1 gay ra;
Phan lyc gbi tya trong hé co ban do M; = 1 giy ra;
Luc tai géi tuc tac dung lén nén BKG;

Ap lyc phan b6 déu tac dung 1én nén BKG.

Néu cha y dén (15) thi (23) duoc viét lai:

611' = %[‘ (yij - yi—l,j>+ (yiﬂ,j =Y )]

6ij = %(yil,j -2y + yi+1,j)

Thé (16) hoic (19) vao (24) ta nhan dugc:

—2F; + Fi+1,j)

ij i-Lj

5 =L
6,=(F

S=li-jl

Hinh 8: So db tinh 6, [6].

24)

(25)
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Nho (25), theo biéu dd ap luc 1én nén BKG ¢ hinh 7e ta thiét 1ap duoc cong thirc
tinh [8 i JDH sau day:

1= 2— 1—
[SﬁLH = Eei,j—l +Eei,j +Eei,j+l (26)
Trong do:

— f

0., = _(FHJ  —2F  +F, H)

6i,j :£<Fi—1,j —2F +Fi+1,j) (27)

c
— f
9i,j+1 = _(Fif1,j+1 - 2Fi,j+1 + Fi+1,j+1)

Thé (27) vao (26) ta nhan duoc:

f
g — _
[51j LH = [F(i—n(j—l) 2F i + Faoygon +

o2
- 2F(i—1),j + 4Fij — 2F(i+1)’j +
+Fiongeny = 2Ky + F(i+1)(j+l)] (28)

_—_— )
[ i JDH = Fign = 2Fo) + Faaony +

~2F,,; +4F; —2F ,, +

(i-1),j

+Fionien = 2F Gy + Fangan (29)

va viét lai dang gon cua (28):

b1, = L., (30)

Tur (30) s€ thu dugc cong thire léﬁ JDH theo S:
f

2
c

(F, —4F, + 6F, —4F, + F,) ;khi S=2
el = 1 -
8¢] =15 (~4F, +7F, —4F, +F,) ;khi S=1 (31)

£

2

(6F, — 8F, +2F,) ;khi S=0

(e}

Dbi voi bai toan phing, cong thirc (31) c6 dang don gian:

+08179 L khi =2
C
[62]  =1-9.6302 L ;knis=1 (31b)

ij 2
C

+ 16,8636i2 ;khi S=0
v
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con khi S > 3, thi:

f
[SﬁLH = [SigjLH = C_z(Fs—z —4Fs, +6F; —4F,, + FS+2) (32)

bé c6 thé ung dung Phuong phdp Nam mo6 men gan ding ta can quy [SﬁlDH veé

[8% ]CB . Néu thuc hién viéc ddng nhét twong tng theo S giita hé (9) v6i hé (31), ta rut ra
duge cac moi lién hé sau gitra k; va F:
k., = f(F, - 4F, + 6F, —4F, + F,)
k, = f(F, + 0.5F, — 4F, + 3.5F, - F,) (33a)
k,,, = f(F, — 6F, + 12F, — 10F, + 3F,)

Dbi véi bai toan phang cia BKG dan hoi — dong nhét, hé (33a) c6 dang don gian

hon nhiéu:
k., =0,8179f
k. =4,0017f (33b)
k,,, = 0,0389f

Nhu vay khi tinh ddm trén nén BKG bang Phuong phdp Nam mo men gan ding,
cac hé sb cua an sb van dung dugc cong thirc (8) va (9) nhung gid tri d6 ctng cua gdi
tua k trong (9) phai xac dinh theo hé (33) twong ung. Ngoai ra, do dic tinh ciia nén
BKG can phai st dung thém hé (32).

A e <1 .

2.4 Cong thic tinh [A o ]DH :

Tir nhitng nguyén 1y co ban ciia Phuong phap Nam moé men gan ding, ta c6 nhiing
nhan xét sau:

O Tai vi tri goi twa j chang han, quan h¢ gilta tai trong ngoai: P;, phan lyc goi tya:
R; va ap luc 1én mat nén BKG: P; nhu sau: Pj* =R, =P,.

@ Ddi véi géi tua dan hdi cuc bo, sb hang tu do viét cho gé)i 1 theo (10) chi chiu
anh huong cua hai gbi i-1 va i+1.

\ A e A \ A A g . ”

® Trong truong hop nén BKG véi goi tya dan hoi, so hang tu do [Aip ]DH chiu anh
huong cua tat ca cac gdi ndm veé phia trai va phia phai cua i.

Pé thiét 1ap cong thic tinh [Agip ]DH ta khong lam theo cach & muc truéc ma dua

vao (25) xac dinh sé hang tu do thanh phan [Agip ]DH do lyc P; gay ra:

[Ag ]DH =05 = éiij = E(F

ij c i-1,j 2Fij + F1 )Pj (34)

+1,j
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Luc nay, gia tri cia [Agip ]BH s& bang:

n+1 f n+1
[Agip ]DH - Z(; [Agij] N EZ(; (Fi—l,j = 2F + Fy )Pj (35)
J= PH =

Cong thirc (35) s& dugc dung thay cho (10) khi tinh ddm trén nén BKG bang
Phuong phap Nim mé men gan ding.

2.5 Vidu: Dam lién tuc — tua tu do trén nén BKG dan hoi.

Déu bai:

Giai lai vi du IV-4, trang 116 [5] cia Ximvulidi. P6 1a ban ddy cua mot tuong
chdn bé tong cbt thép cao 4,0m (H. 9a) véi sd lidu: kich thudc tiét dién ngangh x b =
0,2x1,0m; vat liéu bé tong: E, = 2.107 kKN/m” va p, = 0,3; dat nén: E, = 41000
kN/m? va Lo = 0,3.

Giai:
Pay 1a bai toan bién dang phang, s& dugc giai Phuong phdp Nim mo men gin
dung. Hé phuong trinh chinh tic c6 dang:

O;; O, O3 Oy 85 O Oy Oy M, Ajp
Oy 8y By Oy By By Oy Oy M, Asp
033 O3 033 O3 O3 Oy Oy Oy M; Asp
Oy Oy Oy Oy Oy Oy O4y Oy M, Ayp
O5; 05 Os3 054 05 055 Osp Osg Ms = —1 A
Os; Og Og Ogy Ogs Og Og  Ogg M Agp
071 87 O3 By O35 Oy Oy Oy M; Asp
Oy Og Oy Ogy Ogs Oy Oy Ogg M Agp

Nho (17b) ta tinh hé s6 f:

_1-0.3?
n41000x1

Gia tri hé s6 k theo (33Db):
kii = 5,7784.10°°
ki = 2,8272.107
kiyy = 2,7482.107

= 7,0649.107° (m/kN)

Céc hé s6 cua an s6 duoc tinh boi (5) 14 tong cua(8) va (9) va duoc:
9,2454.107° . khiS =2
5,1, =1-10865.10°  ; khiS =1
H
1,9187.10°° ; khiS =0



b)

d)
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V6i S >3 thi [5¢ |, duge xac dinh nho (32):

83 = 3,1346.10°; &, = 7,1554.10°; &5 = 2,5999.10°;
S¢ = 1,1869.10°: &, = 6,2172.107;

Céc s6 hang tu do tinh theo (35):

Ay, = 2,746.107; Ay, = 8,4959.107;
Asp = 0,0595; Agp = 0,059;

As, = -9,526.107; Aq, = -3,472.107;
Agy = -1,5153.107; Ag, = -1,349.107;

M=63,5kNm q=76,8kN/m
q=22.8kN/m T
I I Py=P1=P2=5,7kN
P3=259,7kN
15
L & P4=P5=P6=P7=

P, |P

1

P

[}

P, J7P6 $P7 J7P8 iPQ =P8=P9=19,2kN

I o O o
A A A

L

A 7 7 7 7

W
N Ownwg
[@))
N OWWG
<
x—\OWwWWC
(o]
2 OWWG
\O

7 7 7 7 7 7

% 9¢ = 9x0,25 %
151 18,19 62.18 10.7 30.72 29.67 34.73 13.13 52.28 59.2 61.21 = )
T — T T T Phan lue nén
s I - LT -
| gl BTy A8 o —*—_-IT TR | g (kN/m2)
Fg——"1 ob, bl  —
= 592
-‘f..‘fr
.’-. \\\-\!{_.'i--.__\h‘ .
i t28 0 0.54
—— 3,38 11,39 i = ~.‘:\..‘:-:':_.'T._1 028 M
'::h— - :; 17.92 9,14 332 I_\ (an])
49
g e AL
o ~ 63
27.04 37.04 15,56 5212 41,16 2008 17.44 6.34 2.28 {kN)
SMMGD

Ximvulidi

.M Gorbunov Poxadoy
Jemoskin
Hinh 9: So d6 va két qua tinh ctia vi dy 1.
a. So d6 dam trén BKG;
b. So dd dam twong duong trén cac gbi dan hoi (phuong phap
Nam mé men gan dung);
c. Biéu d6 phan luc nén;
d. Biéu d6 mé men udn;
e. Biéu d6 luc cit.
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Giai hé phuong trinh chinh tac thu duge cac mé men gbi (kKNm):

M1 = 6,67, M5 = 6,67, M2 = 16,02, M6 = -5,5; M3 = 27,41,
M; = -1,14; My = -23,06; Mg = 0,57;

Phén luc nén (kN/m?):
3274 15,7 1422 12.96
_O27% 13006 p =2l 2628 p, =22 _ 56,88 p. =220 249,04
Po="0, Pr=02s P2="025 P =025
824 712 756 8.6
_82% 3906 p. =2 Z 0848 p =20 Z3004; p. =20 _344
Pa=025 Ps =025 Ps =025 P71 =025
10,08 2148
Ps =025 Po="025

Luc cét (kN):
Q; = 27,04; Q, = 37,04; Q; = 45,56; Q4 = 52,12; Qs = 41,16;
Qs = 29,08; Q7 = 17.44; Qs = 6,84; Qo = 2,28

Hinh 9 cho thiy két qua ctia Phuong phap Nam mo men gan ding rat phu hop véi
cac cach giai ciia Gorbunov-Poxadov, Ximvilidi va Jemoskin.

II1. Két ludn

5.1 Trién khai ¥ tuong da néu & muc két luan trong [7], bai bao nay trinh bay mot
cach hé théng va co ban cach ung dung phuong phap Nam mé men gan ding (vén di
tir true dén nay co thé manh tuyét déi khi giai cac bai toan dam trén gdi (nén) dan hoi
cuc bd) vao viéc tinh toan dam trén nén BKG dan hoi — déng nhét. Van dé chinh & day
la da tim duoc mdi quan h¢ gitra cac hé s6 do cung dan hoi cuc bd k; trong phuong
phap phuong trinh ndm mé men voi cac ham anh huéng do6 lun F;; = F, cua nén BKG
dan hoi. Trén co sé d6 ma thiét 1ap duoc hang loat cic cong thirc can thiét dé giai cac
bai toan dat ra.

5.2 Dam (tya tu do) trén nén BKG dan hdi chiu cac tai trong ngoai khac nhau 1a
bai toan co ban dd dwoc nghién ctu dau tién. So sanh véi két qua cic phuong phap
Gorbunov — Péxadov, Ximvulidi va Jemochkin qua nhiéu vi dy tir don gian dén phirc
tap cho thdy 10i giai ciia phuong phap Nam mo men gan dung kha hop 1y va da do tin
cay can thiét cho cong tac thiét ké.

5.3 Chi vé1 cac bang ham anh hudng do lun Fj; cua nén BKG, bing phuong phap
lyc trong co hoc két cau ta c6 thé giai dugc mdt s6 bai toan phuc tap vé dam trén nén
BKG. C6 thé noi, day 1a thé manh ctia phuong phap kién nghi.

Phuong phap nay con c6 thé cho phép xét dén diéu kién 1am viéc khac nhau cua
nén (khong gian hodc phing) va dic biét nén 1a 16p dan hdi dong nhit. Can néi thém
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rang nhiéu nghién ctru da khang dinh mé hinh 16p dan hoi phui hop hon véi thuc té lam
viéc ctia nén dat so véi mo hinh BKG.
Xay dung 101 giai ciia phuong phap Nam mé men gan dang d6i véi cac diéu kién
lién khac nhau & dau dam, dam co6 khép, 4p dung mo hinh nén mot phan tu mat phang
dan hoi... 1a mot s6 hudng nghién ciru hoan thién tiép sau.
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