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TOM TAT: Bai viét dé cdp dén ph:ro’ng phdp xdc dinh chteu sdu khong cdn chong giit
khi thi cong cdc hé dao phuc vu xdy dung cde cong trinh ngdm bing phuong phdp 1§ thién.
Cdc phwong phdp da cé trude ddy da xem xét bai todn ddt ra trong ddt bao hoa hodc trong
dat khéng béo hoa nhung coi ham lyc dinh la khong doi hodic la thay déi tuyen tinh theo do
sdu ké tir méit ddt dén muec mede ngam. Trong bai viét cdc tdc gia da xem xét dén quy lugt bién
doi lyec dinh trong a'at khong bdo hoa theo quy ludt phi tuyén. Sir dung cdc Iy thuyét trong co
hoc ddt va phan mém todn hoc Maple cho phép tim dirge cong thirc xdc dinh chiéu sdu
khong cdn chong giit khi dao hao xdy ding cong trinh ngam bang phiong phdp 16 thién. Bai
viét ciing minh hoa vi dy iinh todn so.

L.DAT VAN DE
Trong xay dung cong trinh ngam bing phuong phdp 19 thién nhu: tunnel giao thong,
tunnel dan nudc hay céc dudng ham dit cac thiét bi co s ha ting (dién, nudc, cép thong

tin,. ) thucmg phai tién hanh dao c4c hao véi chiéu rong, do sdu va chiéu dai thich hop dé lip
dat két cAu hdm (hinh 1) theo thiét ké:

lmil df11y nbién

g
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myc nvde ngim myc nvdc ngim

Hinh 1: Hao dao trong thi cong dudng him

r - ban kinh trong ctia két cdu hdm tron hoic nira chiéu réng ham chir nhat
5 - bé day cua két cAu;H - chidu sau dat him; D - chidu sdu muc nude ngﬁm,
£ - gbc nghiéng thanh hao.

Vén d& dat ra 12 khi géc déc mai hao 8 cang nho, khéi luqmg dao tang lén nhung thanh
hao s& én dinh va khé sup db hon. Khi thanh hao déc dimg (f=— ) thi khéi luoag dao hao

1 it nhat va do do s& c6 lorl v& kinh té, nhung dn dinh ciia thanh hao 12 van d& cAn xem xét.
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Trong trudng hop nay phai tién hanh chéng gitr tam thai thanh hao bang cac két ciu tam (cir,
van, vdng ngang,...).

Piéu nay din dén nhimg bt lgi sau:

- Lam chét hep khong gian thi cong ham
- Tén kém chi Phl cho viéc chbéng tam
- Lam cham tién do thi cong

Trong bai viét nay d& cap dén vin @& xac dinh chidu sdu khong can chéng giir ciia thanh
hao A, vdi géc nghiéng lon (B = 12’_) . Méi trudng dat & ddy dugc coi 1a khong bao hoa va

dAt rdi, v6i chiu sdu muc nude ngdm cach mat dét tw nhién 1a D.

Trong thuc tién x4y dung thi chiéu sdu cin dao ctia hdo phai thoa mén céc diéu kién sau:
Hz2+52r=(4+10) va D> H +m; trong d6 : m — dj day 16p dét dudi hao dao dé tranh

trudng hop buc nude tir dudi 1én khi nude cé ép, xéc dinh nhu sau [1}]:

mz

()
Ze-)

Trong do: y,,7,- 14n lugt 12 dung trong cua dit va ciia nudc.
h - dd cao muyc nude &p luc trén ddy hd khi bi buc nuée.

2. LU'C HUT DiINH TRONG PAT KHONG BAO HOA

Mbét trong nhitng ddc diém quan trong trong dit khéng bdo hoa 14 ap luc 18 réng 4m
(u <0). Ap luc nudc 18 rdng 4m lam phat sinh lyc hit dinh F,, = (1, —u,,) . Ap luc nude 18

rong cang am khi do 4m cta dét cang giam hay d6 bdo hoa cua dét giam. Neu ap luc nuéce 16
rong cang am s€ lam téng luc dinh cia dat do d6 kha ning chéng cét cua dét cling tang lén.

Céc nghién ciru chi ra ré’mg [2], luc hit dinh cia dit khong bo hoa thay ddi theo chiéu
su k& tir mat dit va giam dan dén gia tri bing khong tai ranh gi6i ctia muc nude ngam.

Trong céc tinh toan [3] di dé cip dén 2 trudng hop (hinh 2a,b) :

- Luc hat dinh khdng ddi tir mat d4t dén muc nuoc ngdm: F, W (V) = const ;
(2a)
- Luyc hat dinh giam tuyén tinh tir mat dit dén muc nuéc ngm: F,,(y) =m—ny;
(2b)
~ Trong bai viét nay chiing t6i d& cip dén su thay dbi luc hat dinh theo chiu sau ké tir mit
dat theo quy luét ham da thirc bac 3 c6 dang sau day:
F,,(») =a+by+cy® +dy’; y—chiéu su xem xét. (3)
Phuong trinh (3) cin thoa man cac diéu kién sau:
Khi y=0- F,,(y)=max=ky,gD;khi y=D—>F,,(»)=0
Qua phén tich chiing t6i théy dang thich hop véi thuc tién ciia (3) nhu sau:

Fu()=2(D* -2y +y' /D) (4a)
hay: F,, (y) = 4D(1-y* 1 D*) (4b)
Vé6i: A=ky,g; k- hé sb biéu dién &p luc nude 18 rdng theo phan tram so véi mat
nghiéng ap luc thuy tinh; y, - dung trong ctia nuéc; g - gia tbc trong trudng.
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Nhu vdy luc hit dinh giam tir gid tri AD = kDy, g (ing véi y=0) dén gia tri béng
khong (ing véi y = D). Db thj biéu dién lyc hit dinh theo (4a) thé hién trén hinh 2c.

3. AP LUC CHU PONG TAC DUNG LEN THANH HAO

~ Ap lyc chu dong tac dong 1én thanh cia hé dao chinh 12 thanh phdn 4p luyc nim ngang
xudt hién trong dat.

ky,gD ) ky, gD . kY, gD‘

Y:ED . 728D ) Y.ED| .
¢ * mat dat [ médt dat mat dat
o o W y : y . 4

L3 &5 3K IR B

J mat nude ngim
0 it B e

Hinh 2 : Phéan b luc dinh theo chiu sdu

a) — Phan bd khong déi theo chiéu sau; b) — Phan bb giam tuyén tinh theo chiéu sau;
¢) — Phén b6 phi tuyén theo chiéu sau. (1)~ Mt nghiéng ap lyc thiy tinh; (2)- Dudng phén
b6 lue hut dinh

Theo 1y thuyét &p luc 1én tuong chin cia Culéng va Rankin ddi véi dat dinh thi phan bd
ap luc chi dong s€ c6 dang [2]:

T ! /3 J
p.=(0, ~u,)=(c, —u,)cot g> ‘T%) ~2C.cot g(z"%) 5)

O day: ¢'- goc ma sat trong hitu hiéu; u, - 4p luc khi 18 rdng; p, - phan bd 4p luc chu

dong tai d6 sdu xem xét; o,,0, - thanh phan img suit nim ngang va thing ding.

n?

o, - thanh phén @mg sudt thing diing do 4p luc dia tAng (dp luc md) sinh ra, xac dinh

nhu sau : Cy=Vs-EY (6)
Vi déit khong bao hoa, luc dinh toan phdn C gdm 2 thanh phén Ia lyc dinh hitu hiéu C’
va luc hut dinh (u, —u, )ige,. Tucla: C=C'+(u, —u,)igp, @)

o6 day:  ¢@,- géc ma sét ung véi nhitng bién dbi cua lyc hat dinh; C'- lyc dinh hitu
hiéu. {
Pua (7) vao (5) va bién doi cho ta:

p.=(o, —u,)=(c,—u)cotg* -y -2(C" + (u, - u,)ge,)cot g(= - L)
4 2 4 2

z ¢ ’ T ¢

=(o, —u,)cotg?(——-)—2C"cot g(~——

( d a) g (4 2) g(4 2)

r (8)
—2(u. —u )t @,.cot A
( a w)g b g(l 2)

Dua (4a) vao (8) nhan dugc:

Trang 83



Sclence & Technology Development, Vol 8, No.2 - 2008

T ¢ ; T ¢
={o, ~u)={0,~1u Yoot g’ (———=)=2 ent g{— ——
pa ( n ‘u) ( d Ig) g (4 2) g(4 2)

' )]
B0, d o 2, .3
-2ggp,.cotg(——-—).—=[D*-2y*+y’ /D
8Py 8(4 2)D[ y o +y ]
Pua (6) vao (9) nhén duoc:
P =(0,~u,)= (.9 -u)cotg* G-£y-2C cot g(Z- £
4 2 4 2 (10)

@' Ay 2 3
-2t .cotg(——-—).—[D" =-2y“+y° /D
20, g(4 2) D[ y°+y' /D]

-

Hr
Tong luc dit chi dong tac dung lén tudng c6 chidu cao H,: P, = Ipady
0
(11a)
4. CHIEU SAU KHONG CAN CHONG GIU CUA THANH HAO
Biéu dd phén b ap luc chi dong s& c6 viing kéo va ving nén dugc phan chia ranh gidi
tai d sdu y, . Ving tng suét chiu kéo véi chidu sau y, ké tir mat dét lam cho 4p luc chi dong
am, tic c6 xu huéng tich ra khoi bién ctia mit ding thanh hao (hay tudng chén). Tri sb y,
xdc dinh tir cong thic (8) két hop véi (4) véi didu kign p, =0 va u, =0, tac 1a:
g, i . T o T ¢ A
tg’(———)-2C'cot g(——-=) -21gg,.cot g(=- ). =
o, cotg (- 2) cog(4 =, gcobog(4 )

27D
(11b)
Giai phuong trinh (11b) cho ta gid tri y,.

[D*-2y* +y*/D]=0.

Néu tdng ap luc chi dong P, tac dong 1€n tudmg hao triét ti€u thi d sdu turong (ng s€ la
chiéu sdu khong can chéng gitt clia thanh hao. Nhu véy chiéu séu thanh hao khong cén chéng
giit khi thi cong cong trinh ngdm bang phuong phép 16 thién trong dit khong bdo hoa duoc

Yy
x4c dinh tlr phuong trinh : P, = Ipaaj) =0;
0

(12)

Dura (9) vao (12) va giai phuong trinh d6i véi bién y cho ta d6 sau khéng cin chdng giir
ctia hao dao yj. C6 thé sir dung phdn mém toan hoc Maple dé giai phuong trinh (12) va
nghiém clia (12) co dang 3 Vi = TP P4, O, D, ).
(13)

5. TINH TOAN MINH HOA SO
V6i mot t6 hop céc thong sé (u,,7,,7,,D,¢",¢,,k) ching ta x4c dinh duogc gié tri y,,
tir cdng thirc (13) va y,. chinh Ia chiéu sau khéng can chéng giit (hy = y,.).

Dudi day la tinh minh hoa sb véi céc chi tidu dia ky thuat ciia moi trudng dét ving Pong
Nam by Viét Nam; dugc ldy nhu sau: C' = 50kN/m* k=1,5; ¢'=22°. ¢, =14%

¥4 =18KN/m’, y, =10,18kN/m’. Gid tri 4p luc khi 13 rong trong tinh ton 1a u, =0 (coi la
béng 4p sudt khong khi).

Céc két qua tinh toan cho trong cac bang 1,2,3 va 4 dudi day:

a) Thay déi muc nuede ngdm D:
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Bang 1: phu thudc gitra hy v6i D

D - D6 sau muc nude ngdm, m 7 8 9 [ 10| 11 13 [ 15
Iz Chidu sau khong cin chéng gitt, m | 4,38 | 4,97 | 525 | 583 | 6,19 | 7,18 | 734
b) Thay doi géc ma sat hitu hiéu ¢’ :
Bang 2: phu thude giira hy véi (p,
¢ - gbc ma sét hitu hiéu, do 10 | 14 | 18] 22 | 26 | 30 |35
ir::“ _ Chiéu sdu khong can chong gifl, 485 | 455 | 434 | a21 | 387 | 3,57 | 332
¢) Thay @i lwc dinh hitu hi¢u C’
Bang 3: phu thudc gitta hy v&i o4
: C‘., Bk 20 40 50 60 70 75 85
Luc dinh hitu hiéu
. hm X ) .
Chidu siu khong cin chong gilr, | 3,71 | 4,09 | 423 | 431 | 439 445 | 4,63
m
* d) Thay doi hé so k:
Bang 4: phu thude giita hy, véi k
K - Heé sb biéu dién ap luc audce 16 rong theo
2 sta £ s o 1.0 1.2 1.5 1.7 2.0
phan trdm so voi mit nghiéng ap luc thiy tinh
hy.- Chiéu sau khong can chong gifr, m 322 | 3,69 | 423 | 4,552 | 498

Céc biéu dd minh hoa (hinh 3,4, 5 va 6 xdy dung theo céc bang 1,2,3 va 4) cho duéi

/

day:
16
141

121

10 20

0

D

40

50

H.3 - Biéu dd quan hé giita hy, va D ( theo s6 liéu bang 1)
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10 20 ; 0 40 50

H.4 - Biéu dd quan hé giita hy, va D khi ¢’ thay ( theo s8 liéu bang 2)

—

10 B D i 5 10 2 g ET 40 50
H.5 - Biéu d quan h¢ gita hy, va D H.6 - Biéu do quan hé gitra hy, va D
khi C thay d6i (theo s6 liéu bang 4) khi k thay ddi (theo s6 liéu bang 5)

6. KET LUAN

a- Trong d4t khong bio hoa tdn tai 4p luc nuée 16 rdng 4m. Ap luc nuée 18 réng 4m
lam xudt hién luc dinh hat va do d6 luc dinh tdng ting 1&n. Viing gin mat dit xuét hién
nhiing vét nit (viing chiu kéo), 1am cho dét cé xu huéng tach ra khoi mit 16 thanh hao, tao
&p luc chi dong am — ddy 14 co s& dé xem xét kha ning khong cin chdng thanh hao & dd
sdu nao do (can xac dinh) khi thi cong cdc cong trinh ngam 19 thién..

b- Trong céc tinh todn da cé trudc day quy luat phan bd luc hit dinh do 4p luc nudc
I8 rdng am la khong ddi hay giam tuyén tinh theo chiéu siu — diéu nay tao nén sai s 16n
so voi thuc té.

c- Trong bai viét nay chiing t6i xem xét quy luat phan bd luc hit dinh phi tuyén theo
da thirc bic ba (xem cong thiic (42)) .

d- Két qua tinh todn bing sb minh hoa cho thiy:

- Chiéu sdu khong cin chéng cua hao ting phi tuyén so véi chidu sdu muc
nude ngdm. Khi chiéu sdu muc nuéc ngdm kha 16n thi chiéu sdu khong can chéng cia hao
hau nhu khong tang s& dan dén mot gidi han.
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- V6i cling nhiing diéu kién nhu nhau thi: :
+ Chicu séu khong can chong cua hao giam khi goc ma sat hitu higu cia dat tang.
+ Chiéu sau khong cin chdng cia hao ting khong dang ke khi luc dinh hitu hiéu
tang.
+ Chidu su khong cin chéng ctia hao ting manh khi hé sb k ting

DEPTH OF TRENCHS WITHOUT PROPPING - UP IN BUILDING
UNDERGROUND WORKS ON UNSATURATED SOILS BY OPEN -METHOD
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ABSTRACT: This article presents a method to determine the depth of trench without
propping up in building underground works — by open method. It is known that, almost
previous methods have solved this problem on saturated or unsaturated soils with constant
cohesive forces or linear depth (from ground to underground water level). In this paper, we
focus on the variation of the cohesive forces by the non-linear function.

Using the software Maple and theories of soil mechanics, we propose a formula that can find
out the depth of trench. Some numerical results are presented.
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