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TINH TOAN TUONG CHAN PAT THEO TRANG THAI GIOI HAN
VOI SU HO TRQ CUA PHAN MEM PIA KY THUAT CHUYEN DUNG

GS. Nguyén Cong Min, KS. Tran Thé Viét
Dai hoc Thuy loi
Tém tit
Bai bdo so sanh cach tinh toan mot bai tap vé tuong chan dat cho hoc sinh thudc mén Co
hoc dat theo truyén théng tir 50 nam nay véi cach tinh ¢ sy hd tro ciia phan mém chuyén ding
SIGMA/W va SLOPE /W dé danh gia sy 1am viéc ctia tudng chin theo trang thai gidi han theo
Quy pham hién hanh.

Tir két qua so sanh da chi ra tinh wu viét ciia viéc ding phdn mém vé cac mat mo hinh
hoa bai toan sat ding thyuc té hon, phat hién mot sd diém mdi 1a biéu thi dugc ném dan hoi
ngay sat ddy mong tuong va tac dung cta nd dbi voi su tip trung Ung suit ting thém ngay sat
day mong. Cac “output” di cho thiy toan canh phan bd ap suat - bién dang ctia hé tuong - dat,
giap cho viéc danh gid dang din sy 1am viéc cua tuong theo trang thai gidi han dugc thuén lgi.

Mat khac, nho phan tich két qua, hoc sinh cé thé tiép nhan dﬁy du hon su lam viéc téng
thé ctia hé tuong - dat va co thé nhanh chéng chon duoc phuong an tdi wu khi thiét ké mot
tuong chan dat. Diéu nay ciing rt can thiét cho cong tac thiét ké tuong chan trong thuc té.

Mé diu

Trong thiét ké tuong chin dat, can chon mat cat hop 1y cua tudng. Mit cat hop 1y can
bao dam diéu kién hop 1y vé k¥ thuat va kinh té.

Theo H.D.T.L — C — 4 — 76 [1], diu kién hop 1y v& k¥ thudt duoc kiém soat theo trang
thai gidi han. Hién nay, & nudc ngoai c6 hai h¢ Ti€u chuan Xay dung chinh thirc danh gié diéu
kién lam viéc cua tuong chan theo TTGH la hé cua Lién bang Nga [2] va cua Euro Code 7-
Geotechnical design Cong dong Chau Au [3].

Noi dung thiét ké tuong chin duoc thue hién tai cac nude khac, trén thuc té cling dugc
thuc hién theo phuong phap luan trang thai gioi han [4], [5], [6]...

Tir nhitng nam 60 - 70 cia thé ky trudc va hién nay, bai tap thiét ké tuong chin cua sinh
vién Dai hoc thuy lgi nganh cong trinh cling da dugc danh gia theo TTGH [7] [8]. Tuy nhién,
dé thuc hién viéc nay theo truyén thong mat rat nhiéu thoi gian.

Bai b4o nay trao ddi viéc ding SIGMA/W va SLOPE/W dé thyc hién bai tap thiét ké
tuong chan dat theo TTGH nham gitp sinh vién khoi mat nhiéu thdi gian vao sy vu tinh toan dé
gianh nhiéu thoi gian khai thac ndi dung co ban ctia bai tap dé c6 thém kién thirc méi.

1. Thue hié¢n tinh toan theo truyén thong
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Dé bai: Can xay mot tudng chin trong luc ¢ mit cit ngang nhu

1 \ pin
Hinh 1. Tuong dat & d¢ sau h = Im ngang muc nudc ngam, trong nén 251
c6 cac 16p dat nhu sau: *:
L6p trén 1a min hiru co day 1m, y4 = 18kN/m? ; k = 5.10" m/s 2;
14 r-_'_-_..
Lép dudi day tuong la dat a sét ¢ trang thai déo, day vo han 1 r:
Vi =19,5 kN/m3; 50:0576;¢:150;c=15 kN/m? ; MU, =04;k= 1m 3
1,5.107 m/sec
Hinh 1

Thi nghiém nén né hong dat nén 4 sét co két qua sau:

o(kN/m?)| 0 | 50 | 100 | 150 | 200

& 0,76 | 0,708 | 0,667 | 0,635 | 0,620

Dat ddp sau tuong dung loai dat 4 sét y =18 kN/m’; ¢ =24°; ¢ = 10 kN/m*

Vit lidu xay tudng 13 bé tdng Mygo; =24 kN/m’, thoi gian thi cong tuong 1 6 thang.
Yéu cau

1. Tinh ap suat ddy mong

2. Kiém tra 6n dinh vé trugt cia nén mong tudng chan

3. Tinh d¢ lin ctia mong tuong chin.
Gidi:

« Lap md hinh 1am viéc ctia tudng va kiém tra theo tinh toan, gdm cac ndi dung sau:.

- Trong trudng hop nay, xem khéi dép 4 nhu 1a mot phan cua tudng, va trong luong
tuong bang tong trong luong cac khéi: 1, 2, 3, 4 (Hinh 1).

- Tinh médun bién dang trung binh ctia nén dit theo TCVN 4253

E, = E,fym, (1)
Trong do: E=22"%%(1+¢) (2)
S — &y
Véi o, =150kN /m* < ¢,, = 0,635
o, =100kN /m*> < ¢, = 0,667

Thay vao cong thuce (2)
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£ =—07100 4 667)= 2604,7 kN/m?
0,667 — 0,635
Diét nén 1a 4 sét =040 nén Po=0,47

Do khong c6 diéu kién thi nghiém hién truong, nén & day lay mg = 1, do vay
E. = Ef3, =2604,7%0,47 = 1224kN / m*
- X4c dinh 4p suat day mong (ding va ngang) theo cong thirc nén 1éch tam, ap luc dt
theo phuong phép Rankine;

- Dung phuong phap néu trong TCVN 4253- 86 dé du doan - kiém tra dang truot tiém
nang theo cudng do va sirc chiu tai nho cac chi s md hinh, chi s6 khang cit va hé sé cb két
tham. Bai tap c6 thé cho trugt phang hodc truot hdn hop.

- Kiém tra 14n tai ba diém dudi day mong (tinh U'S theo do sau) theo phwong phap cong
lan sau hiéu chinh méng cimg dé xac dinh do nghiéng cta tuong theo phuong thuong ha luu.

* Binh luan vé phuong phép truyén thong
- Khi 1ap so d6 tinh toan khong xét t6i trong lugng ban than dat dap sau tuong;

- Ap suét ngang day moéng khong phan bé déu ma ty 18 véi ap suat dang. Mat khac khoi
luong tinh quéa nhiéu, va trong qué trinh tinh, sinh vién khong cé diéu kién phan tich danh gia
tryc quan sy lam viée cta tuong dé 1am tién dé chon mit cét hop 1y.

2. Thue hién tinh toan c¢é su hd tro ciia phin mém SIGMA/W va SLOPE/W
Két qua tinh toan

So d6 tinh toan néu trong Hinh 2

+363
x

0444 MEt & dip
_5. E = A0 ki
=10 ki
= 18 ki
p=24
H=03

Hinh 2: So d6 mit cit ngang tudng chin dat
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Céc ket qua phan tich néu trong cac hinh vé sau
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Hinh 4 Véc to tong chu
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Hinh7: Ving déo (yield zone), ném dan hdi,dudng dang chuyén vi ngang trong hé tudng dat

fan g = X = = 0.02-(-0,052)
Y 6,8

=903 _ 0,0047 — 3 =0,27°

b

D6 nghiéng lung tudng rit nhod

-020

tan @ = 0,315-0,295 _ 0,007 > « =0,38°

Do nghiéng day mong tuong rat nho
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Hinh 8: Chuyén vi ngang doc theo
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Hinh 9 Chuyén vi dtng theo
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a) Ap suit dimg b) Ap suét ngang

Hinhl10: Phan bd ap suét tong doc ddy mong tuong
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Hinh 11 Phan b tong ap suét dung doc dudng thang dimg
qua got trai (a), got phai (b), qua tdm (c) va ap suat ban than dudi day mong tuong (d)
Phin tich cac két qua tinh toan va nhin xét

4.1.Két qua phan tich theo SIGMA/W cho thay tong thé cac trudng tng suat va chuyén
vi cta tuong cling nhu céc tri s6 cua chung tai ting di€ém, thé hién tuong doi dung thuc té
lam viéc cua tudng. Pidu nay gitup cho hoc sinh cam nhan truc quan dugc diéu kién lam
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viéc cua tuong chan. Mat khac nho dinh lugng dugce cac chuyén vi cua tuong nén cé thé
danh gia diéu ki¢én lam viéc cua tuong theo trang thai gid1 han vé bién dang va cuong do.

4.2 Pt dap sau tuong chin khong chi gay 4p luc ngang tac dung 1én tudng ma con giy
ap luc thang dimg 1am cho tuong chuyén vi vé phia dat, dac biét doi voi tuong trong luc
[G.A Dubrova, 1963] (Hinh 3, 9). Piéu nay da khong duogc mé phong trong cach tinh truyén
thong.

4.3 Ngay sat day moéng hinh thanh ving thuong duoc goi 1a ném dan hoi, tai d6 cac hat
dat dugc nén chit ma khong co chuyén vi (Hinh 4, 7) nhu thudng thiy trong cac thi nghiém
mo hinh nén cat trong phong thi nghiém. Do c6 ném nay nén xdy hién twong tap trung ung
sudt tai phan trén cua dudng phan bd ng suat ting thém dung doc theo dudng thing ding
qua tam mong (Hinh 11c¢). Mit khac, SIGMA/W ciing cho dudng phéan bd ap suat ban than
ctia dat ké tir day tuong (Hinh 11d).

4.4 Trong truong hop bai toan nay, diéu kién quy dinh vé bién dang cho phép theo trang
thai gi¢i han vé diéu kién lam viéc binh thudng cua tudng 14 théa man (Hinh 8 va 9).

4.5 Néu két qua phan tich theo SIGMA/W cho thay ving bién dang déo phat trién rong
va cac chuyén vi 16n qua mic quy dinh, thi c6 thé ding SLOPE/W danh gia diéu kién 1am
tong thé cua tuong chan.

Phén tich bai toan nay theo phuong phap Bishop cho két qua K = 1,372 (Hinh 12); Vi tri
mit truot trong hinh ciing ph hop véi diéu kién dét nén, mat khac tudong khong thé bi lat.

Theo TCXD VN 285:2002, tinh tuong theo trang thai gidi han thur nhét duoc thyc hién nhu sau:

n.N < iy
kﬂ
Hay: K= R > .k,
N m

Trong truong hop nay: m =1, n= 1 va k, = 1,15, do vay theo két qua tinh toan 6n dinh téng thé
cua tuong K =1,372, do vay K > 1,15.

Do quy dinh nhu vay, khi tham dinh cong trinh Son La, chuyén gia Nhat cho réng, hé s an toan
liy theo quy pham cta Viét Nam la nho.

Can chi y rang, cac dic trung trong tinh toan & day can ldy theo gid tri tinh todn.
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Hinh 12. Phan tich 6n dinh cta tudng theo PP Bishop
3. Két ludn
Két qua dung phan mém SIGMA/W trong thiét ké twong chin dat cho mot sb nhan xét sau:

1. Uu viét ciia viéc dung phan mém danh gia diéu kién lam viéc ciia twdong chin 1a giup nguoi
sir dung c6 thé thiy buc tranh tong thé cua twong tac gitta tuong chan va khdi dap. Mat khac co thé
kiém soat dinh luong trang thai img sudt - bién dang ctia hé twdng - dit tai bat ky diém nao trong pham
vi lam viéc cta hé thong. Nho @6, giup SV tich lity va c6 thém nhiéu kién thirc méi bd ich cho nguoi
k¥ su sau nay.

2. Mo hinh tinh toan theo phuwong phap truyén théng chwa hop 1y vi chua xét tuong tac giita
trong lwong ban than tuong v6i khdi dép trong hé cong trinh va khéi dip, do vay da danh gia diéu kién
lam viéc cua tuong chua hop 1y.

3. M6 hinh hoa ctia SIGMA/W con cho thdy ném dan hoi xuét hién sat day méong, didu da phat
hién trong cac thi nghiém mé hinh tim nén cing trén nén cat trude ddy. Cung véi bai toan tham dudi
tuong cir khi dung SEEP/W [12] cong b trude day, mot 1an nira lai thiy su ky diéu ciia mé hinh s, thé
hién dugc bang hinh anh twong ty cac nghién twong tng trong mé hinh vat Iy vé co hoc dat.

4. Khai thac cac phan mém dia k¥ thuat SIGMA/W, SEEP/W, SLOPE/W hay PLAXIS dé thyc
hién thiét k& cong trinh theo trang thai giéi han rat wu viét vé mat do tin cdy ciing nhu tiét kiém thoi
gian, do vy chung ta nén quan tdm va to chtrc hiéu qua hon nita cac 16p tin hoc tmg dung vé dia ky
thuat trong cong tac dao tao dai hoc ciing nhu cao hoc.
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Synopsis

A traditional practical exercise on retaining wall of Soil Mechanics in the past 50 years
for the students of the university has been calculated in two manners: one belonging to
traditional method and the other with the aid of geotechnical softwares - SIGMA/W and
SLOPE/W - in order to evaluate its working condition according to limit state method.

From the comparison of results given by the two above manners of analysis, one realizes
the preeminences in using the softwares: modeling the problem more realistically, detecting
some new things as the development of elastic wedge under foundation bottom and its effect on
the stress concentration in this zone. On the other hand, the output of the software gives again
all view of the strain and stress field in the system of soil - wall, that allows to rationally
evaluate the working condition of the wall according to limit state method.

Besides, from the analysis of the results, the student can accept more completely the
general working of the wall - soil system and can quickly select the optimum plan when
designing a retaining wall that is also very necessary in practice.

10



