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CHUYEN DE: AP LUC PAT, THIET KE TUONG
CHAN DAT

A. MOT SO KHAI NIEM MO PAU

- Tudng chan dat la cong trinh giir cho mai dat dap hoac mai ho dao khoi bi sat
truot. Tudng chan dat duoc st dung rong rai trong cac nganh xay dung, giao thong, thuy
loi... Khi lam viéc tudng chan dét tiép xuc voi khdi dat sau tuong va chiu tac dung cau
ap luc dat.

- Khi thiét ké tuong chin dat can tinh toan chinh Xac can than va day du tai trong
tac dung Ién tudng chin dic biét la ap luc chi dong cua dét 1én tudng chan khong nhimg
dam bao duoc an toan cho cong trinh ma con tiét kiém duoc nhiéu chi phi xay dung.

- M6t sb sy ¢b xay ra véi cong trinh tudng chan:




H¢i théo chuyén dé: Ap lwc dit, thiét ké twong chdn dit




H¢i théo chuyén dé: Ap lwc dit, thiét ké twong chdn dit




H¢i théo chuyén dé: Ap lwc dit, thiét ké twong chdn dit




H¢i théo chuyén dé: Ap lwc dit, thiét ké twong chdn dit




H¢i théo chuyén dé: Ap lwc dit, thiét ké twong chdn dit

|. PHAN LOAI TUONG CHAN PAT
1. Phan loai theo d§ ctrng

Chia lam 2 loai: Tudng cing va tudong mém

- Tudng cting: Khong co bién dang udn khi chiu 4p lec d¢at ma chi co chuyén vi
tinh tién va chuyén vi xoay. Mot s tuong cimg thudng gap: Tudng bé tong, da hoc,
tuong xay gach...

- Tudng mém: C6 bién dang udn khi chiu ap luc dat. Mot sé thuong gap: Tudng
lam béng tAm g0, thép , tudng cur...
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2. Phan loai theo nguyén tic lam viéc:

- Tudng trong luc (Hinh I-1a): d6 6n dinh dugc dam bao chi yéu do trong luong
ban than tuong. Cac loai tuong cing thudc loai tuong trong luc.

- Tudng nira trong luc (Hinh 1-1b): B¢ 6n dinh duge dam bao khong chi do
trong luong ban than tudng va ban moéng ma con do trong luong cua khéi dat dap nam
trén ban mong. Loai twong nay lam bang BTCT nhung chiéu day cua tuong kha 16n (do
do con dugce goi la tuong day).

- Tudng ban goc (Hinh I-1¢): d6 6n dinh dugce dam bao cha yéu do trong luong
khoi dat dap dé Ién ban mong. Tudng va mong la nhitng ban, tam bé tong cot thép mong
nén trong luong cua ban than tuong va mong khong 16n. Tuong ban mong co dang chi
L nén con dugc goi la tuwong chir L.

- Tuong moéng (Hinh I-1d): su 6n dinh caa loai tuong nay duoc dam bao bang
cach chon tudng vao trong nén. Do d6 loai tuong nay con goi la tudng coc va tudng cir.
Pé giam bét d6 chon sau trong dat cua tudng va dé ting do cing cua tudng nguoi ta
thuong dung day néo.
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3. Phan loai theo chiéu cao

- Tuong thap: cé chiéu cao nho hon 10m

- Tuong trung binh: chiéu cao H=10-20m.

- Tudng cao: ¢6 chiéu cao H>20m.

4. Phan loai theo goc nghiéng cia luwng tuwong.

- Tuong ddc (Hinh 1-2a,b): lai duoc phan thanh 2 loai déc thuan va dbc nghich.
- Tuong thoai (Hinh 1-2¢): géc nghiéng o« caa lung tuong 1on.
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5. Phan loai theo két ciu.

- Tuong lién khéi: lam bang BT, xay d4, gach xay,

- Tuong lap ghép.

- Tuong ro da

- Tudng dat co cot.

1. THOAT NUOC CHO KHOI PAT DAP SAU TUONG CHAN

Du dat dap sau tuong chan la loai dat roi hogc dat dinh, nude trong khoi dat dap
la thay doi tinh chat co ly, co hoac cua dat lam cho tuong chan dat trang thai nguy hiém
do ap luc dat tang 1€n va c6 ap luc tuy tinh phu thém.

Viéc thoat nuéc cho khéi dat dap sau twong co hai muc dich chu yéu nhu sau:

+ Tao diéu kién cho nude tich chira trong 15 réng cua dat thoat nude ra nhanh
chong hoac ngan ngura nude tham vao khoi dat dap.

+ Ngan ngira nudc tiép xtac vai lung tuong dé trir khir ap luc nudce tac dung lén
tuong.

Nudc tham vao khéi dat dap sau tuong do mot s6 nguon sau:

+ Nudc mua roi ngam xudng.

+ Nudc mit & cac ving lan can ngam vao.

+ Nudc ngam & cac ving khac t6i.

‘ Dé thoat nudc cho khéi dat diap sau tuong thudng phai dung thiét bi thoat nuéce

gom 4 bo phan:

+ Thoat nudc mat: dung ranh dinh thoat nudc

+ Giam nho lugng thim vao khoi dat dip: xay 6p mai dat bang gach, d4, lang
vira Xi mang.

+ Thoat nudc trong khoi dat dap: Lam ranh thoat nudc trong dét sau ke

+ Thoat nudc ra ngoai pham vi tuong bang dit dng nhua hoic 16 ha.
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II1. PIEU KIEN SU DUNG CUA CAC LOAI TUONG CHAN

Hién nay tuong chin c6 nhiéu loai hinh khac nhau; mdi loai chi nén st dung
trong mot s6 diéu kién cu thé méi dem lai hiéu qua kinh té cao

So v6i loai tudong thi twong mong bang BTCT cho hiéu qua kinh té cao hon so
v6i tuong trong luc; xi mang dung cho tudng ban mong it hon 2 1an cbt thép nhiéu hon
mot khéi luong khong dang ké. wu diém ndi bat cta loai tudng lam bang BTCT 1a ¢ thé
str dung phuong phép ldp ghép va yéu cau vé nén khong cao nén it phai xir Iy nén.

Khi chiéu cao tudong chan H<=6m, tudng ban goc (kiéu cong x6n) bang BTCT
c6 khéi luong it hon tuong c6 ban suon. Khi H=6-8m thi khoi luong ciia hai loai nay
ngang nhau. Néu H>8m thi twong ban suon c6 khéi luong BTCT nhd hon tuong kiéu
cong xoOn.

Tuong chin dat bang BT chi nén dung khi cbt thép qua dat hodc khan hiém, boi
vi BT cuia tuong chin trong luc chi phat huy mot phan nho kha nang chiu luc ma théi.
Vi vay khong nén dung BT cudng do6 cao dé 1am tuong. Dé giam bot khdi lugng co thé
1am thém try chong, bé giam tai dit & khoang 1/4 chiéu cao tudng. Tudng co lung
nghiéng vé phia dat dap.

Tudng x4y d4 can it xi mang hon, thoi gian thi cong nhanh, don gian. Ap dung &
noi san c6 da.

Tuong gach xay cao khong qua 3-4m nén dung co tru chong.

IV. SO LUQC VE LY THUYET TiNH TOAN AP LUC PAT LEN TUONG
CHAN

Dén nay c6 kha nhiéu thuyét vé ap luc dat theo nhitng quan diém khac nhau

Tuy theo li thuyét c6 xét dén do cung (bién dang) ctia tudng, c6 thé phan thanh 2
loai: loai khong xét dén d6 ctg ctia tudng va loai co xét dén d6 cling cua tudng.

Loai khong xét dén bién dang ciia tuong gia thuyét tuong tuyét d6i cing chi xét
dén cac trj sb ap luc dat & trang thai gidi han: ap luc dat bi dong va ap luc chu dong.

Thudc loai nay chia lam 3 nhém chinh sau:

1. Nhém 1y thuyét can bing giéi han ciia khoi rin

Cac thuyét theo nhom nay déu gia thiét khoi dat truot sau tudng chin, gi6i han
bo1 mat truot cd dang dinh trude, nhu mot khdi rén & trang thai can bﬁng gi61 han. Tuy
theo hinh dang mit truot gia thiét, nhém nay hién nay phat trién theo hai xu hudng:

- Xu hudng gia thiét mat truot phéng: dai dién co thuyét C.A. Culong (1773), su
do6 duoc 1.V Pongxolé, K. Cunman, ....

- Xu hudng gia thiét mat truot cong: W, Féléniut, L, Randulic. ..
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2. Nhém theo thuyét cin bing giéi han phén to (diém)

Ti‘nh cac tri sb ap luc dat voi gia thiét cac diém clia méi truong dat dap dat trang
thai can béqg gi61 han cung mot lﬁc,vdai dién cho thuyét nay gé W.,J,M Rang kin sau dé
dugc mot s6 nha nghién ctru phat trién thém va dugc phat trién theo 2 xu hudng:

- Xu hudng giai tich: dia dién c6 ly thuyét cua V.V. Xo6colopxki.

- Xu hudng d(‘A)‘ giai: giai cac bai toan i thuyét can bang gidi han theo phuong

phép do giai bang hé vong tron dic trung.

D‘é’n nay ly tl}uyét tinh E:lp luc dat 1én tudng mém chua duoc nghién ciu day du

bang 1y thuyét ap luc dat 1eén tuong cing.

B. TINH TOAN AP LUC PAT TAC DUNG LEN TUONG CHAN

Str dung thuyét ap luc dat Culong dugc xay dung tir nam 1773, Sau d6 duoc
nhiéu nha khoa hoc phat trién mé rong cho dat dinh.

Thuyét nay don gian, co kha nang giai dugc nhiéu bai toan thuc té. Trudc day,
anh huong cia linh dinh khong dugc xét dén khi tinh toan ap luc dat tac dung lén tuong
chan. Hién nay lyc dinh cua cac loai dat d3 dugce tiéu chuan hod va duogc xét dén khi tinh
toan 4p lyc chu dong cua dat.

Viéc lya chon gia tri luc dinh cua dat dua vao tinh toan anh hudng rat nhiéu dén
tri s6 ap luc cua dat Ién tuong chan. Khi tinh toan ap luc dat tac dung Ién tuong chin co
xét dén luc dinh va khi khong cé luc luc dinh sai khac nhau rat 16n anh huéng dén gia tri
cta cong trinh. Vi vay khi tinh toan nguoi thiét ké nén can nhéc lwa chon gia tri lyc dinh
cho phu hop véi thuce té va gia trj kinh té cho cong trinh.

I. CAC GIA THIET VA NHUNG LIEN HE CO BAN
1. Cac gia thiét co ban va so do luc

Thuyét ap luc dat cua Cu Long du trén
may gia thiét co ban nhu sau:

1.1 Trang thai gi6i han cua truong chan
ctng va khdi dat dip sau tuong dugc xac dinh
bang su dich chuyén (truot hoic 1at) cua tudong du
gay cho mot khéi dat sau tuong co xu thé tach ra
va truot theo mot mat phang nao d6. Mt lung
tuong ciing la mot mat truot (Qui ude la mat truot
thir 2)

1.2 Khéi dat trugt xem nhu mot khéi rian j “
tuyét doi dugc gidi han bang hai mat trugt: mat £
trugt phat sinh trong khoi dat dap va mat lung
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tuong
, 1.3, Tri sb ap !uc chu dQng Ién tuong Ch:fm duoc xac dinh tuong ng Véi luc day
cua khoi dat truot “ ran tuyét doi” 1én tuong chan tng véi trang thai can bang gidi han
cua no Ién hai mat truot.
1.4 Lyc dinh cua dat ddp duoc xem nuh tac dung theo phuong ciia mat trugt va
phan bo déu trén mat truot:
T=c.L
T0=c0.LO
Trong do:
c- Luc dinh don vi cua dat dap.
cO- Lyc dinh don vi cua dat dap véi lung tuong.
L- Chiéu dai mat truot thi nhat
LO- Chiéu dai mit truot thir hai

2. Nguyén ly tinh toan
- Goc gitta lung tudng voi mat thang dung.
®o - Goc gitta mat nam ngang va mat truot gia dinh.
=90 - g
G trong luong khoi dat truot
Chicu cac luc theo phuong U vuong goc véi phan lyc R tir d6 ta tinh duge
Ap luc cia dat tac dung 1én tuong
Gsin(6, —@)—T cosep —T,sin(6, — ¢ — )
sin(y + 6, —p)
Trong phuong trinh trén cac an s6 1a E va goc 6,. Cac dai luong G, T duoc biéu
thi qua goc 6,, tri sé Toxem nhu dai luong da biét.
Pé giai bai toan tim ap luc Emax coi E Ia ham s6 véi an 1a 6, bang cac giai hé
phuong trinh:
Gsin(6, —p)—T cosp—T,sin(6, —p—«a)
sin(y +6, —¢)

E- (1-2.1)

E=

e (1-2.2)

= =0
dé,
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Bang vi¢e sir dung phuong phap giai tich ma h¢ phuong trinh trén dugc giai duoc
va thu duoc két qua nhu sau:
I1. TINH TOAN AP LUC CHU PONG TAC DUNG LEN TUONG CHAN

1. Ap lwc chit dong ciia dit 1én twong chin trong truong hop dat roi (a.p, Xo
#0, c0=c=0)

Cong thtrc tinh ap luc chu dong la:
Ecd = % Ky 7H?
Trong do:
v - Trong lugng riéng cua dat
Kcd- Hé sé ap luc cha dong:
2
Ked = cos (p—a) _(1-3.1)
cos’ a.cos(g, + a).|:l+\/ sin(g -+ ¢,)-sIn(g = )

cos(g, + @).cos(f — @)
¢- Goc ma sat trong cua dat.
©0- Goc ma sat giita dat va tuong
(3- Géc nghiéng cuia mai dt sau twong chan.
* Trong truong hop don gidin : o=6= @0 =0 ta cé:
Ked =tg?(45° — @/ 2) (1-3.2)
Trén chiéu cao H cua tuong chan, ap luc dat phan bo theo luat bac nhat vai
cuong do:
Pa=Kcd.y.z
z- 49 sau cua diém xac dinh cudng do 4p luc dat.
Khi @6 Ecd c6 diem dat tai chiéu cao H/3.

< T 7T

Ecd

Pa= KCd')/H +
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2. Ap luc chii dong ciia dat 1én twong chin trong trudng hop dat dinh, mai
dat phing, bé qua goc ma sat giira dat va twong chin .(B= o = 0, c#0).
* Trwong hop 5= @0 =c0=0; a0
Ecd =1 Ked yH?-CcH+ Di
2 y
Pa=Kcd.y.z—C.c
Trong do:
cos ¢
p+a
2

C:

cos” (45° —

)
C2
2.Kcd

D=

c- Luc dinh cua dat.

Biéu d6 cudng do ap luc dat trén chiéu cao H c6 mot doan bang 0 dén chiéu sau
Cc
y.Kcd

* Trwong hop 6= @0 =c0= a=0

Hc =

. Ecd ¢6 diém dit |a trong tam cua biéu db ap luc.

2

Ecd = = Ked yH? —2.cHig(a5° - £)+ 25
2 2 4

Pa = Kcd.y,z —2.ctg(45° - %)
Kcd xac dinh theo cong thire (3.2)

Pa = 2.C.W
T T 77 =

He

©) Ecd

Pa = Kcd. .H-2.c\Kcd

Vi du I-1: Tinh dp lwc chii dpng tic dung lén twong chin cé chiéu cao
H=6m, »=2T/m3, , =20°, géc nghiéng F=0°; a=0.trong hai trong hai trwong hgp
lwc dinh c=0 T/m2 va c=2T/m2

ﬁ
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Gidai.
TH1: TiINH TOAN AP LUC CHU BONG CUA PAT LEN TUONG CHAN (C=C0=8=a=¢0=0)
Goc nghiéng cuia mai dat sau tudong chin B 0 (do) 0.000 (rad)
Goéc nghiéng lung tuong o 0 (do) 0.000 (rad)
Dung trong ty nhién cua dat dap sau ké y 2.000 (T/m3) | 2000 (kg/m3)
Goc ma sat trong cia dat X 20 (do) 0.349 (rad)
Luc dinh cta dat dap sau tudng c 0.000 (T/m2) 0 (kg/m2)
Luc dinh cua gitra dat dép va lung tudng c0 0.000 (T/m2) 0 (kg/m2)
Go6c ma sat gitra dat va lung tuong 0 10 (d0) 0.175 (rad)
Chiéu cao tudong chin H= 6.000 (M)
Ked= tg(45-/2)? 0.490
Ap lyc chi dong Ecd= 1/2*Ked*y*H 17.650 (T)
Diém dit Ecd so voi chin tudng chin, Ha= H/3 2.000 (m)
M6 men gay lat tai chan tuong chan do Ecd
gdy ra M= Ecd*Ha= 35.301 (T.m)

TH2: TiINH TOAN AP LUC CHU DONG CUA PAT LEN TUONG CHAN (C0=8=a=¢0=0; C#0)

Goc nghiéng ctia mai dat sau tudong chan p 0 (do) 0.000 (rad)
Go6c nghiéng lung tuong o 0 (do) 0.000 (rad)
Dung trong tu nhién cta dat dip sau ké y 2.000 (T/m3) 2000 (kg/m3)
Goc ma sat trong ciia dat ¢ 20 (do) 0.349 (rad)
Lyc dinh cua dat dap sau tuong ¢ 2.000 (T/m2) | 2000 (kg/m2)
Luc dinh cua gitra dat dap va lung tuong c0 0.000 (T/m2) 0 (kg/m2)
Gé6c ma sat gitta dat va lung tuong 0 0 (d9) 0.000(rad)
Chiéu cao tuong chin H= 6.000 (m)
Ked= tg(45-/2)>? 0.490
Ap lyc chu dong
2
Ecd = = Ked yH? —2.cHig(a5° - £)+ 25 - 4.845 (T)
2 2 4
Diém dit Ecd so v6i chan tudng chdn, Ha= | 1/3*(H- 2.c.tg(45+¢/2)) 1.066 (m)
Mo men gay lat tai chan tudong chan do Ecd
gdy ra M= Ecd*Ha= 5.167 (T.m)

Nhan xét: So sanh Ap luc dat va md mem do 4p lyc dat gay ra 1én tuong chin
phu thudc rat 16n vao lyc dinh cua dat. Vi vay trong qua trinh tinh toan khi dwa lyc dinh
vao tinh todn nguoi thiét ké can xem xét lua chon gia tri lyc dinh cho phu hop dé dam
béo tiét kiém va an toan cho cong trinh. Trong tinh toan nén lay gia tri luc dinh dua vao
tinh toan Ctt=C/2, ptt= ¢-5°

ﬁ
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Trong vi dy trén ldy Ctt=C/2=1T/m2 ta c6 gia trj tinh toan ap luc dat va moémen

do ap luc dit gay ra nhu sau:

TH2: TINH TOAN AP LUC CHU DONG CUA PAT LEN TWONG CHAN (B=a=¢0=0; C#0)

Goc nghiéng cuia mai dat sau tudong chan p 0 (dd) 0.000 (rad)
Goc nghiéng lur}g tuong o 0 (do) 0.000 (rad)
Dung trong tu nhién ctia dat dap sau ké y 2.000 (T/m3) | 2000 (kg/m3)
Goc ma sat trong cua dat ® 15 (do) 0.262 (rad)
Luc dinh cua dat dip sau tuong c 1.000 (T/m2) | 1000 (kg/m2)
Luc dinh cua gitra dat dép va lung tudng c0 0.000 (T/m2) 0 (kg/m2)
Go6c ma sat gitra dat va lung tuong ¢0 10 (d0) 0.175 (rad)
Chiéu cao tudong chin H= 6.000 (m)
Ked= tg(45-¢/2)? 0.589
Ap luc chii dong
2
Ecd = X Ked.y.H? - 2¢cHig(45° — £y + 25 = 12.989 ()
2 2 y
Diém dat Ecd so v&i chan tudng chan, Ha= | 1/3*(H- 2.c.tg(45+¢/2)) 1.488 (m)
Mo men gay lat tai chan tuong chan do Ecd
gdy ra M= Ecd*Ha=| 19.333 (T.m)

3. Ap luc chi dong ciia dit 1én twong chin trong truong hop tong quat (f,

fo,a, c0, c#0).

Xuat phat tir viéc giai hé phuong trinh (1-2.2):

£ _ Gsin(d, —¢) T cosp —T, sin(¢, — ¢ - @)

sin(y + 6, — ¢)
dE

== -0
d6,

3.1 Biéu thirc xdc dinh dp lwe chii dpng ciia dit dinh:
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Hinh I-3

Cac ki hi¢u dugc dung nhu sau:

E- Luc day cua dit 1én tuong (T/m)

G- Trong luong khéi dat 1én tudng chan (T/m)

To- Luc dinh giita lung tudng va khéi dat truot, tic dung 1én mit truot lung
tuong (T/m)

T- Luc dinh gitra khoi dat nguyén va khdi dat truot, tac dung 1&én mat truot (T/m)

O¢- Goc trugt 1am véi phuong nam ngang (do)

©- Goc trugt 1am voi phuong thing ding (d0)

< @0:900- ® )

ot - Goc nghiéng cua lung twong 1am véi phudng thang dimg, (o« ¢6 thé am hoic
duong, hodc biang 0)

(3- Goc nghiéng ctia méi dat lam voi phuong ngang, (5 ¢6 thé 4m hodc duong,
hoic bang 0)

¢- Goc ma sat trong cua dat (do)

©o- Goc ma sat giita dat dap va lung tuong (d9)

¢ - Lyc dinh don vi ctia dat dap (T/m2)

Co - Luc dinh don vi ciia dat dap voi lung tuong (T/m2)

Zo- D6 sau cua diém c6 ap suat chit dong Pcd=0 (m)

ho - P0 sau k& ho tlep giap giita dat dap v0i lung tuong (goi tat 1a k& ho) (m)

hn- DS sau k& nat thang dung phat trién trong khéi dat dap (m)

H- Chiéu cao tudng chan (m)

Ha - Chiéu cao chiu ap luc cta tudng chan (m) (H,=H-Ho)

ﬁ
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Ay By - Chi $6 V’é kich thudc hinh hoc cua khéi dat dép:
A, B la cac hé so0 khong thur nguyén:

A= siny- cosytgy

B=cosy +sinytgy: (¥ —=90°— o — )
Do- Chi s6 vé luc dinh tac dung 1én lung tuong: D= CoHa/
Dy~ Chi s6 vé luc dinh tac dung 1én lung twong: D= Co(Hn+d)/
Trong do:

H,=H-h,

d=Htgatgs

* Tinh dp lwc dit chii dong E bang phwong phdp gidi tich voi:
G = [ dién tich (ABC”)-dién tich (CC’D)]

To =¢o. AB
T=c.BC
Sau cac phép bién doi giai tich ta dugc cong thirc xac dinh E nhu sau:
_ Ko+ K190+ K,tg*0 (1-3.3)
(1-tg/g0)(Alg 0 + B)
Trong do:

Ko=Bo— Dn— Do(1- tgcxtge)
Ki= Ao - Btga + Dy(tga+tgfs +tge- tgatgStgyp)
Ky=- Agtgax - D, - Do(tgoi+ tge )tgfs

D0=C0Ha
4
Dn:C(H”+d)
/4
d=Htgatgp
H(H+d)-h?
a = 2) :
B, = H(H2+ d)tg

A= siny- cosytgy

B=cosy +sinytgy: (¥ =90"— o — )
_ 2 o P+a 1

hy = y g (45" + 2 )1—tgatg(p

h =2 g5 + )
4 2

3.2 Xdc dinh vi tri mat truot 0.
ﬁ
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Mt truot duoc xac dinh khi biét x=tg# tinh theo phuong trinh:
9 _ O(x =tgéh)
dx
Hay
d | K, +Kitgd+K,tg?d | 0
dx| (L-tgptg0)(Atg o + B)
Bang phép bién doi cudi cung ta tinh dugc gia trj tgd 1a nghiém cua phuong
trinh bac 2 sau:

tg’0+Mtgd+M, =0

1+é&tgﬂ
B K,
Mi=28—%«
— 1+ ttgp) -t
B( K, 9p8) -19p
B0 (2 tgp)
v, = Ko K;'B

A K
21+ tgp) -t
5L 8p-19p

Tim dugc goc trugt dthay gia tri tgd vao phuong trinh (1-3.3) ta tim dugc ap luc
chu dong ctia dat 18n tudng chin. Cong thirc (I-3.3) 13 cong thirc tong quat tinh ap luc
dat 1én tuong chan cho ca truong hop mai dat sau tuong c6 nghiéng hoic phang (/3 <0,
>0, =0), lung tuong chan o (<0, >0, =0). Lyc dinh ¢ (<0, >0, =0), c¢6 hay khong c6 luc
dinh giita dat va tuong chan (co=0,#0) va goc ma sat gita dat va tudng chan ((=0,4#0)

Khi cho cac gia tri ¢=0, co=0, =0, =0, ©(=0 ta tinh dugc E nhu trong cac
truong ¢ muc 3.1 va 3.2 ¢ trén.

3.3 Biéu do xdc dinh dp \wc chii dpng ciia dat dinh 1én lung tuong:

Biéu do ap luc chu dong cua dat tdc dung 1én tuong c6 dang tam gidc nhu hinh
ve I-3

tai z=hg, Pcd =0

2Ecd

ta1 Z:ho, Pcd = Ha (Ha: H-ho)

Trong tam cua biéu dd ap luc d4t tai vi tri diém dat cac chan tuong mot doan
bang 1/3 Ha.

Vi du I-2: Tinh dp lwc chii dpng tic dung lén twong chin cé chiéu cao
H=6m, »=2T/m3, , @=20°, Xét cdc truwong hop géc nghiéng =0, (20%); a=0, (10°)
Iwe dinh ¢=0, (2) T/m2 va ¢,=0, (1)T/m2, @=0, (2/32).

Gidi:
ﬁ
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TH1: TINH TOAN AP LUC CHU BONG CUA DAT LEN TUWONG CHAN

Gbéc nghiéng B 20 (do) | 0.349 (rad)
Goc nghiéng « 10 (d6) | 0.175 (rad)
2000
W 2.000 (T/m3) (kg/m3)
o) 20.000 (d6) | 0.349 (rad)
Luc dinh cla dat dap sau t- 2000
ong C 2.000 (T/m2) (kg/m2)
1000
Luc dinh giita dat va tong CO 1.000 (T/m2) (kg/m2)
Goc ma sat gitra dat va tong
@Yo 13.333 (d6) | 0.233 (rad)
Chiéu cao tdong chin H= 6.000 (m)

* Tri s6 ap luc cht dong:

Ky, +Kitgo+ K,tg?o
T A—tgAgO)(Algd + B) T

* Tinh cdc hang so tinh

toan
hO =70 = 2¥cHg(d5+H(p — o))/ 1/(1+gatgy) 2.240
hn =zn = 2¥c*ig(45+p/2)/y 2.856
Ha= H-h0 3.760
Hn= H-hn 3.144
d= H*tgo*tg 3 0.385
DO= co*Ha/7 1.880
Dn= c*(Hn+d)/ 3.529
Ao= H*(H+d)/2 -hnA2/2 15.076
Bo= H*(H+d)*tga /2 3.378
Y= 90-0x — 0 1.164
siny= 0.918
cosy — 0.396
A =siny —cosy “tgy — 0.774
B =cosy +siny “tgy — 0.730
A/B= 1.060
* X4c dinh vi tri mét trot
Ko= Bo-Dn-Do*(1-tgo*tg ) -1.911
Kl= Ao-Bo*tgp+Do*(tg +tgp+tg 5 -tgotg S *tgp) 15.503
K2= (-D*Ao*tgp-Dn-Do*(igoi+g ) *1g 3 -9.386
Ko/K2= 0.204
K1/K2= -1.652

ﬁ
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AK

1+——"Ct
B K, 9p
Ml= M, =2 A K 36.719
— @+ *tgp) -t
g K, 9/) -9p
K, K, A
K, kB %
M2= M, = A 2 K2 -30.529
—(@1+ttgp) -t
g K, 95) -19p
TgO dgc xac dinh theo PT:
tg"20 +M1*tgO+M2=0 ()
giai bai todn ta c6 )
nghiém: A=MI1/2-4*1*M2 1470.396
Néu />0 PT (*) c6 hai nghiém:
TgO 1= ((-1)*M1+/1"0,5)/2 0.813
TgO 0= ((-1)*M1-/:"0,5)/2 -37.532
Chon nghiém dong hoéc nghiém <1/tg 5 —
TgO= | TgO 1= 0.813
O= 0.683
39.145
Tir dé6 ta cé:
£ _ Ko+ Kitg0+ K,tg°0 » 9379.767
- A—tgptg @) (Atgo + B) (kg)

TH2: TiNH TOAN AP LUC CHU PONG CUA PAT LEN TUONG CHAN

Gobc nghiéng B 0 (d6) | 0.000 (rad)
Goc nghiéng o 0 (d6) | 0.000 (rad)
2000
W 2.000 (T/m3) (kg/m3)
0 20.000 (d6) | 0.349 (rad)
Luc dinh cla dat dap sau tong
C 0.000 (T/m2) | 0 (kg/m2)
Luc dinh gitra d4t va tong CO 0.000 (T/m2) | 0 (kg/m2)
Goc ma sat gira dat va tong
@O 0.000 (d@8) | 0.000 (rad)

ﬁ
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Chiéu cao tOng chin H= 6.000 (m)
* Tri s6 ap luc chu dong:
Ky +Kitgo + K,tg?o
A —tgAgO)(Algo + B)
* Tinh cdc hang so tinh todn
hO = 20 = 2%cHg(d5+(p — o))/ 1/(+gatgy) | = 0.000
hn=zn = 2¥c*tg(A5+9/D)/ | = 0.000
Ha= H-hO | = 6.000
Hn= H-hn | = 6.000
d= H*tgoo*tgfs | = 0.000
DO0= co*Ha/7 | = 0.000
Dn= c*(Hn+d)/7 | = 0.000
Ao= H*(H+d)/2 -hn2/2 | = 18.000
Bo= H*(H+d)*tga /2 | = 0.000
Y= 90-a —yo | = 1.571
siny= = 1.000
cosy — = 0.000
A =siny - cosy gy — = 1.000
B =cosy +siny “tgp — = 0.364
A/B= = 2.747
* Xac dinh vi tri mat trot
Ko= Bo-Dn-Do*(1-tga¥tgy ) | = 0.000
Kl=| Ao-Bo*tgp+Do*(tgax+tge+tgs-tgatgS*tgy) | = 18.000
K2= (-D*Ao*tgp-Dn-Do*(tga+tgp)*tgfs | = -6.551
Ko/K2= = 0.000
K1/K2= = -2.747
1 A Ksg
Mil= B K, = 0.728
M, =2 A K
— @+ *tgp)—t9B
b K7
K, K, A
K, k'8 9
M2= M, = A 2 K2 = -1.000
— @1+ -*ttgpB) -t
g K, 9p)-19p
TgO dgc xac dinh theo PT:
tg"20 +M1*tgO+M2=0 (*)
giai bai todn ta c6 nghiém: L=MI"2-4*1*M2 | _ 4.530
Néu /-0 PT (*) c6 hai nghiém:

=
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TgO 1= ((-1)*M1+/"0,5)/2 0.700
TgO?= ((-1)*M1-/\"0,5)/2 -1.428
Chon nghiém dong hodc nghiém <1/tg 5 —
Tgh=| Tgh 1= 0.700
0= 0.611
35.018
Tir dé ta cé:

(1—tgBg6)(Atgo + B)

Truong hop nay cho két qua giéng Ecd trong truong hop Vi du I-1 cho truong

hop C=C0=f o~ ¢0-0

TH3: TiINH TOAN AP LUC CHU DPONG CUA DAT LEN TUONG CHAN

Gobc nghiéng B 0 (d6) | 0.000 (rad)

Goc nghiéng o 0 (d6) | 0.000 (rad)

2000

™w 2.000 (T/m3) (kg/m3)

0 20.000 (d6) | 0.349 (rad)

Luc dinh clia d4t dap sau tong 2000

C 2.000 (T/m2) (kg/m2)

Luc dinh gilta dét va tong CO 0.000 (T/m2) 0 (kg/m2)
Goc ma st gitra dat va tong

@O 0.000 (d6) | 0.000 (rad)

Chiéu cao tdng chan H= 6.000 (m)

* Tri s6 dp luc cht dong:

K, + Kitgf + K,tg?0
(1—tgBgO)(Atgd + B)

* Tinh cdc hing s6 tinh todn

hO =20 = 2¥cHtg(45+H(p — o )/2)/7 F1/(1+gatgy) 2.856

hn=zn= 2Ec*tg(45+¢/2))y 2.856

Ha= H-hO 3.144

Hn= H-hn 3.144

d= H*tgocktgs 0.000

DO= co*Ha/y 0.000

Dn= c*(Hn+d)/y 3.144

=
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Ao= H*(H+d)/2 -hnA22 | = 13.921
Bo= H*(H+d)*tga /2 | = 0.000
Y= 90-a0 —po | = 1.571
siny= = 1.000
cosy = = 0.000
A =siny —cosy gy — = 1.000
B =cosy +siny “tgy — = 0.364
A/B= = 2.747

* Xac dinh vi tri mat trot
Ko= Bo-Dn-Do*(1-tgac*tgp ) | = -3.144
Kl=| Ao-Bo*tgp+Do*(tga+tgp+tgs-tgatgS*tgy) | = 13.921
K2= (-1)*Ao*tgp-Dn-Do*(tga+tgp)*tgfs | = -8.210
Ko/K2= = 0.383
K1/K2= = -1.695

1+ g :20 t9f
Mi= M, =2 A K, L = 0.728
B 1+ Etgﬂ) —-9p
M2= M, = A 2 Ki = -1.000
B A+ Ztgﬂ) -9/
TgO dgc xdc dinh theo PT:

tgr20 +M1*tgO+M2=0 (*)

gidi bai todn ta c6 nghiém: NA=MI1M2-4*%1*M2 | = 4.530
Neéu /A0 PT (*) c6 hai nghiém:

TgO 1= ((-1))*M1+/"0,5)/2 | - 0.700
TgO = ((-1)*M1-A70,5)/2 | = -1.428

Chon nghiém dong hodc nghiém <1/tg 5 —

TgO= | TgO 1= = 0.700

= 0.611

= 35.018

Tu d6 ta co:

1—-tgpg O)(Atlg o + B)

ﬁ
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Truong hop nay cho két qua giéng Ecd trong truong hop Vi du I-1 cho truong
hop CO0=f — o — »0=0,CH#0

Qua so sdnh cdc vi du trong cdc trwong hop trén ta nhin thdy ring:

- Gia tri luc dinh ¢, cg, 0, ¥ c6 anh hudng rat 16n dén ap luc chu dong cua dat
lén tudong chan.

- G6c nghiéng mai dat sau twong chan 5 cling gop phan lam ting gia tri ctia ap
lyc chu dong.

- Ecd («>0) > Ecd («x=0) >Ecd («x<0)

Vi vay khi thiét ké tuong chan ngoai viéc lya chon loai tudng chin, chiéu cao
tuong chan, can heu can luu y lya chon cac gia tri chi tiéu co ly cua dat dap sau ke (7,
¢, ) trong truong hop bat loi nhat dé tang hé sb an toan cho cong trinh dong thoi lwa
chon cac kich thude hinh hoc cua tuong chan(o) dé sao cho ap lyc chi dong cua dat tac
dung 1én tudng chin s& nho nhat tang kha nang tiét kiém duoc vat liéu va ha gia thanh
cong trinh.

C. THIET KE TUONG CHAN DAT

Trong thiét ké tudng chin dat thi viéc tinh toan ap luc dat tac dung 1én tuong chin
la tuong do1 phtrc tap. Khi da tinh toan dugc ap luc dat thi viéc giai bai toan thiét ké
tuong chan s€ trd 1€n don gidn hon nhiéu, tré thanh mdt bai toan két cau don thuan. Viéc
giai bai toan dugc thyuc hién mot s6 bude nhu sau:

1.1Chon mdt cit cho tuong chin: Chiéu cao tuong chin, cao mong, rong mong,
bé rong dinh tudng chan, goc nghiéng lung tuong.

1.2 Xéc dinh nhitng tai trong tic dung 1én tudng chin va to hop tai trong tac dung
lén tuong chan. Khi tinh toan, can tién hanh doi vai ba to hop tai trong va tac dong

a. T6 hop co ban.

b. Tb hop dic biét.

c. Tb hop tai trong trong thoi ki thi cong

1.3 Tinh toan tudng chin theo trang thai giéi han thtr nhat nhdm dam bao cho két
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— Khong bi pha hoai gion, déo, hodc theo dang pha hoai khac. dat nén dam bao
cuong do...
— Khong bi méat 6n dinh vé& hinh dang (tinh toan 6n dinh cac két ciu thanh
mong) hodc vé vi tri (tinh toan chéng 14t va trugt cho twong chin dat, v.v...);
+ P6i v6i nhing tuong chan dat c6 nén dat thi can tinh toan 6n dinh tuong
chin theo so d6 tinh toan vé truot: Truot phﬁng, truot hon hop, truot sau.
+ Pdi v6i nhiing twong chan dat c6 nén 1a d4 thi can tinh voi so do truot phang
va so d6 1at cta tudong quanh chan tudng trudc.
1.4 Tinh toan tudng chan theo trang thai giéi han tht hai nham dam bao cho su
lam viéc binh thuong cta két ciu sao cho:
— Khéng cho hinh thanh ciing nhu mé rong vét niit qua mirc hodc vét nat dai
han néu diéu kién stir dung khong cho phép hinh thanh hoic mé rong vét niit dai han.
— Khéng c6 nhiing bién dang vuot qua gidi han cho phép (d6 vong, goc xoay,
goc trugt, dao dong, lun)...
D. THIET KE TUONG CHAN PAT TRONG LUC
I. CHON MAT CAT TiNH TOAN
No61 dung cua viéc chon mat cat tuong chin dat trong luc 1a xac dinh’céc kich
thudce hop 1y ciia mat cat than tuong va mét‘cét mong. Mong tuong chan dat trong luc,
du lién khoi hoac tach ro1 voi than tuong, déu thude loai mong cung.

=

%%

bt
Cao do dinh ke /Z%f

Mat dét ty nhiep 25,/ b2 W

N ~—
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Cao do day ke
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- Chiéu rong dinh tudng bt dugc chon theo kinh nghiém va diéu kién thuc té thi
cong:

+ Tudng bé tong: bt=40-50cm (min 20-30cm d6i véi twong ban goc, tuong nira
trong luc BTCT)

+ Tudng bang d4 xay : bt=40-50cm.

+ Tudng xay bang gach: bt=45cm.

+ Mat ngoai (nguc) va lung tuong chan thudng thang dting hodc nghiéng. Néu
khong c6 yéu cau dic bi¢t, lung tuong chan nén chon thang ding hodc nghiéng vé phia
dat dap cang nhiéu cang t6t tuy theo k¥ thuét thi cong dé tang tinh 6n dinh ctia tudng (-
15° dén +15°).

+ Bé& rong méng tuong chan thuong chon trong khoang (0.35 - 0.45)H. va dam
bao kha nang chiu luc hop 1y cua dat nén.

* Mt cdt twong nén chon sao cho tiét kigm dwoc vit li¢u, lam viéc tot (dp léch
tdm e<b/6), vrng sudt phan bo day mong phdn bo cang déu cang tot, don gidn dé thi
cong.

I1. XAC PINH NGOAI LUC TAC DUNG LEN TUONG CHAN

1. Ap luc cha dong cua dat 1én tuong chian Ecd

2. Ap lyc bi dong cua dat dip trude tuong chan Ebd

3. Trong luong ban than tuong chan G

4. Tai trong trong qua trinh thi cong (tai trong dam nén, thiét bi thi cong...).

- Tién hanh t6 hop cac tai trong tac dong (co st dung cac hé sb tin cay, hé sé tin
cdy o6 thé >1 hodc nho hon < 1 dé lam sao din dén su lam viéc cua két cau bat loi hon)

a. T6 hop co ban:

b. T6 hop dic biét:

I11. KIEM TRA PIEU KIEN ON PINH CUA TUONG CHAN

- Do dic diém cua tudng trong luc 1a d6 6n dinh duoc dam bao chii yéu do trong
lwong ban than tudng, tudng co kich thudc 16n. Vi vay khi kiém toan tudng thuong chi
can kiém tra chii yéu diéu kién 6n dinh (truot, 1at ) ma c6 thé bo qua viéc kiém toan diéu
kién bén vé cudng do caa vat liéu lam tuong chan.

1.1 Kiém toan diéu Kién 6n dinh truwot ciia twong chin dat.

Mit trugt phang cta tudng chin dat 1y theo mat cat ddy mong hodc theo mot mat
nao d6 (do chan khay ctia day mong quyét dinh).

ﬁ
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Diéu kién dam bao an toan truot phang:

M Kip>15

Piéu kién dam bao an toan truot Sau:

T _kis>15
it

Piéu kién dam bao an toan truot hdn hop:

Tguh —Kthh>15

1.2 Kiém toan diéu kién 6n dinh 1at ciia twong chiin dat.

- B6i voi truong hop day mong ke dat 1én trén nén dat, diéu kién dam bao chéng

lan la;

Trong do:

M- Tong mé men tai trong tim mat day mong

N- Tong luc thiang dung tai trong tim mit cit day mong

- Bdi véi truong hop tuong chan dit trén nén da, diéu kién dam bao chdng lat 1a:
Z M
Y

>;Mg- Tong mon men cac lyc chdng 1at quanh mép trudc mong cua tudng chan dat;

> Mg- Tong mén men céc luc day 14t quanh diém mép trudc mong cua tudng chin dat.
1.3 Kiém toan diéu kién dam bao sirc chiu tai ciia dat nén (TCXD 45-78).

N< P
Ktc

N- Tai trong tinh toan trén nén
¢ - Strc chiju tai cia nén
ﬁ
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Ktc- Hé s6 tin cay Kic >1.2
1.4 Kiém tra lin ciia twong chin (TCXD 45-78).
S<Sgh
Luu y: Trong truong hop moéng tuong chan dat 1én trén nén 1a dat, da co cuong do 16m
it c6 nguy co hu hong do mat 6n dinh trugt sau, trugt hon hop . Do dé thuong chi phai
kiém tra 6n dinh vé hai mat: Truot phang va lat.

- Dudi tac dung cua lyc ngang, su trugt hdn hop la cé that. Tuy nhién, néu khong
xay ra truot phang va truot sau- 1a hai trang thai gisi han thi trugt hdn hop khong thé
xay ra. Vi vay khi kiém toan co thé b qua truong hop Kiém toan trugt hdn hop.

Vi du ITI-1: Thiét ké twong chdn dét cho mdi dit cao 5mm géc nghiéng mdi dit
5=20°. Lép dia chdt cé chi tiéu co Iy nhur sau »=2T/m3, ¢=20°, trong hai truong hep
C6 tinh dén luc dinh cia dit c=2 TIm2 va truwong hop khéng tinh lwe dinh cia dit

Gidi:

Truwong hop 1: Cé xét dén lwe dinh ciia dit

TiNH TOAN AP LUC CHU DONG CUA PAT LEN TONG CHAN

Goc nghiéng B 20 (d6) | 0,349 (rad)

Goc nghiéng -5 (d6) | -0,087 (rad)

W 2000

i 2,000 (T/m3) (kg/m3)

0] 20,000 (d6) | 0,349 (rad)

Luc dinh clia d4t dap sau tong 1500

C 1,500 (T/m2) (kg/m2)

Luc dinh gitra dét va tong CO 0,750 (T/m2) | 750 (kg/m2)
Goc ma sét gitra dat va tong

PO 13,333 (d6) | 0,233 (rad)

Chiéu cao tdng chian H= 6,000 (m)

* Tri s6 ap luc chu dong:

K, + Kitg @ + K,tg*0

E = Y
@ —-1t1gpg O)(Alg o + B)

* Tinh cdc hang s0 tinh toan
h0 =70 = 2%c*ig(45+(¢ — o)/ 7 1/(1+tgatgy) | = 2,432
hn=zn= 25 tg(A5+¢/2)/7 | = 2,142
Ha= H-hO 3,568
Hn= H-hn | = 3,858
d= H*tgoc*tgfs | = -0,191

ﬁ
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DO0= co*Ha/7 | = 1,338
Dn= c*(Hn+d)/y | = 2,750
Ao= H*(H+d)/2 -hn"2/2 | = 15,132
Bo= H*(H+d)*tg( /2 | = -1,525
Y= 90-a — o | = 1,425
siny= = 0,989
cosy — = 0,145
A =siny —cosy gy — = 0,937
B = cosy +siny “tgp — = 0,505
A/B= = 1,855

* Xac dinh vi tri mat trgt
Ko= Bo-Dn-Do*(1-tgac*tgp ) | = -5,655
Kl=| Ao-Bo*tgp+Do*(tga+tgu+tgS-tgatgs *tgy) | = 16,560
K2= (-D*Ao*tgy-Dn-Do*(tga+igy)*igfs | = -8,392
Ko/K2= = 0,674
K1/K2= = -1,973

1+ Ak, t9f
Ml= M, =2 A El Ky = 18,335
B a+ Etgﬂ) -9
M2= M, =2 2 = -18,762
A K

E(]-Jr ?ltgﬁ) -9

1

TgO dgc xdc dinh theo PT:

tgh20 +M1*tgO+M2=0 ()

A=M1"2-4*1*M2

giai bai todn ta c6 nghiém: = 411,204
Néu A>0 PT (*) c6 hai nghiém:

TgO 1= ((-1)*M1+/70,5)/12 | = 0,972

TgO 2= ((-1)*M1-/"0,5)/2 | = -19,306

Chon nghiém dong hoac nghiém <l1/tg 5 —

TeO= | TgO 1= - 0,972
(3: = 0,771
= 44,204

Tur d6 ta co:

= 5492 (kg)

ﬁ
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K, + Kitgf + K,tg?o
(1—tgBgO)(Atgo + B) 7~

TiNH TOAN - KIEM TRA TONG CHAN PAT TRONG LUC BANG BE TONG

a4 I} %%
ad o %%
Cao do dinh ke | 5
(@]
L
3 o
a?
O
Mt ddt ty nhi 4 b3 W‘ b2 1 o
il L Fed
(recsentl}
N
Fbd _T -
1 Cao do6 day ke

| pbd pcd

MISD W
Mac BT
Rn 65 (kg/cm2)
Rk 6,0 (kg/cm2)
Y 2500 (kg/m3)
Cao d6 dinh tong 6,00 (m)
Cao d6 day tdng 0,00 (m)
Chiéu dai tdng L 1,00 (m)
Chi tiéu cd li cia dat méng ké
o 2 w Whnh c .
Ldp dat Yw (kg/m3) A (kg/m3) (%) (%) (kg/m2) ¢ (do)
2000 2680 18,2 | 39,2 2 20
2
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Dung dat dao hd méng lam dat dap sau tdng ke. Chi tiéu co ly cta dat da dam chat véi k = 0,9 la:

Tw 2000 (kg/m3)
o 20 0,3491 (rad)
C 2,000 (kg/m2)
Chon kich théc tdng chan nh sau:
Chiéu cao tdng H 6,00 (m)
Bé rong méng téng B =(0,35-0,45)H 2,50 (m)
Bé réng dinh tdng bt 0,50 (m)
Bé& rong day tdng b2 1,50 (m)
Chiéu cao méng H1= 1,00 (m)
Bé rong trong tdng b1 0,50 (m)
Bé réng ngoai tdng b3 0,50 (m)

Ap luc bi dong ctia dat phia tréc tong:

H2= 1,00 (m)

4079,21
pbd= 4079,21 (kg/m2) (kg/m2)
Ebd= 2039,61 (kg.-m) | 2039,61 (kg.m)

hobd= 0,33 (m)

Trong Igng ban than cua tdng chin va I16p dat dap 1én méng keé:

Khéi Gi clia téng

Trong Iong ban than Gi

Cénh tay don ai

Khéi 1 6250,00 (kg) 1,25 (m)
Khéi 2 9375,00 (kg) 1,50 (m)
Khéi 3 3125,00 (kg) 2,17 (m)
Khéi 4 (dat d&p 1&n ke) 5000,00 (kg) 2,25 (m)
Ap luc chi dong cua dat:
Tri s6 ap luc dat Ecd 5491,55 (kg)
Diém d4t clia Ecd hcd 1,19 (m)
Kiém tra lat:
VGi mong dét trén nén dd:kiém tradiéu kién lat quanh mép ké
36518,13
Mg (LGi*ai+Ebd*hbd)*0.9 (kgm)
Miat (Ecd*hcd)*1.1 7184,47 (kgm)
k=Mg/MI 5,08

K>1.5 téng 6n dinh, khong bi Iat, tién hanh kiém tra trgt

=
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VGi mong dat trén nén dat:kiém tra diéu kién e<B/6
Do léch tam e=M/N

2 Mtam day 1.1*(2Gi*xi) - 0.9*(Ecd*ha) 6098,82 (kgm)
21375,00
Y Ntam day 09*% Gi (kgm)
e= 0,29
(xi- khoang céch tu trong tam cac khéi Gi dén trong tam mét cat day moéng tdng
chén)

e<B/6 Tdng chin dam bao diéu kién lat
Kiém tra trot phéng

Tq (Ebd +XGi*fi)*0.9 10385,65 (kg) |
Ttrot Fcd*1.1 6040,70 (kg)
K=Tg/Trot 1,72

(fi- Hé sb ma sét gitra dat va méng ke fi=0,25-0,6 tuy ting loai dat)
K>1.5 tdng 6n dinh, khéng bi trat
Truwong hop 2: Khéng xét dén \we dinh cia dit

E. KIEM TOAN SU ON PINH CUA MAI TA LUY DAT

Bai toan vé 6n dinh ciia maidat cing ciing mtj loai v&i bai toan vé on dinh nén
dat dudi tac dung ciia dé mong cong trinh.

Mot phuong phap don gian dé giai bai toan nay 13 chon trude mit truot cia mai
dat khao sat sy can bang cua lang thé truot.

Dang ciia mat trugt ¢ thé chon rat khac nhau: phang, cong theo nhiéu quy luét
khac nhau. Nhung dat mirc gén ding can thiét va tién loi hon ca 1a chon mat truot tru
tron. Hién nay trong tinh toan thiét ké nén cua cc cong trinh va cic cong trinh bang dat
ngudi ta van st dung rong rai phuong phap mat truot tru tron dé danh gia 6n dinh cua
mai dat (hoic nén dat).

Mai dat (hoic nén dat )cd 6n dinh hay khong dwoc danh gia bang hé sé 6n dinh
(hay hé sb an toan) Fs:

Stic khang cit tiém ning

Fs=
Strc khang cat can cho can bang

C6 nhiéu phuong phap tinh toan khac nhau:
- Phuong phap von tron ma sat:
- Phuong phap phan manh Fellenius
- Phuong phap phan manh Bishop gian don
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*. Phwong phap phan méanh Fellenius:

Xét mai dat AB. Gia sir mat truot 1a cung tron BC tam O ban kinh r. Cit bang
nhitng mat thang dung, chia lang thé ABC ra mot s6 manh n tuy ¥

Xét mot manh i bat ky. Céac luc tac dung 1én phan t6 nay gdm: Trong luwgng manh
gi; tong cac luc tiép tuyén Ti; tong cac luc phap tuyén Ni ; tong cac luc tuong tac giira
cac manh.i véi manh i-1 va manh i+1, Ei va Ei+1. Néu tinh cho tit ca n manh thi thay c6
tat ca dén 5n-2 an so. Viéc giai quyét tron ven mot bai toan nhu vay la phc tap.

ORI AR
?Xi

& i‘ﬂ , Ew

Ni

ai

Nguoi ta di dén thuc hanh mét cach don gian hon. Chap nhan dinh nghia hé s6 an
toan (hay hé so 6n dinh) quy uéc 1a;

M6 men giir (d6i véi tam trugt O)

M6 men day (d6i véi tam truot O)

Hé sb 6n dinh nay chi la qui udc vi thuc ra tat ca cc diéu kién can béng tinh hoc
d3 khong dwoc xét dén day du.

Pon gian hon nita, Feleenius dé nghi chap nhan 13: Tong hinh chiéu cia tat ca cac
luc twong tacgitta cac manh trén phuong phéap tuyén (dudng ndi tim O vé6i diém gitra
day cung truot Ali) 1a bang 0 va luc Ni chi do gi gdy ra, nghia 1a Ni = gi.cosai. tach Ti
ra ta c6 luc gi.sinai day truot manh do, luc gi.cosaxi gy ma sat gi.cosai tgaxi giir lai

ﬁ
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manh do6. Ngoai ra luc dinh trén doan cung Ali ctia manh d6 1a ci.Ali cling ¢6 tac dung
gifr lai manh do. Ly m6 men v6i1 tdm truot O ta co:
- M6 men day truot ling thé dat:
Md = Zn: rg; sin e
1

- M6 men giit ling thé dat:

n

Mg :Zr(gi cosa;tgg, +CAl;)

1

Hé s6 6n dinh dugc tinh nhu sau:
r(g; cosa;tge; +CcAl. )
Mg _%
Md D rg;sing,

e e . 1 A ~ oA A \ J4
Trong phuong phap trén c6 van deé 1a véi mot cung truot da biét tam O va ban

kinh ta tim duoc hé sb an toan (quy udc ) F. Nhung thuc té ¢6 13 ¢6 vo van cung truot
voi cac tam O1, 02, O3 .... v6i cac ban kinh rl, 12, r3... rn va cong viéc céng kénh ctia
ngudi k¥ sur 14 tim ra cung truot nguy hiém nhét cho ta tri s6 nho nhét cia F.

Trén thyc té va theo kinh nghiém, dé nhanh chéng c6 thé tim tdm trugt nguy hiém
nhét trén duong OC va ¢ bén trai diém O. Cac xéc dinh vi tri ctia C, O nhu trén hinh vé

4,5H
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Trén duong OC, vé bén trai diém O, chon mot s tam trugt O1, 02, O3 ... On,
ung véi no ta xac dinh cac hé s6 6n dinh F1, F2, F3 ... Fn. V& duong cong F, tir d6 c6
thé tim duoc tdm trugt nguy hiém nhat va tri s6 min F.

Hién nay dé kiém toan 6n dinh mai déc phan mém dia ki thuat GEOSLOPE

dugc sir dung pho bién.
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* Mt s6 tiéu chuin thiét ké dwoc ap dung trong qua trinh thiét ké twong chin dat:
- Tai liéu khao sat dia chat, dia hinh.

- TCVN 2737 : 1995 Tai trong tac dung - Tiéu chuan thiét ké;

- TCXD 45-78 Tiéu chuan thiét ké nén nha va cong trinh

- TCXD 205: 1998 Méng coc - Tiéu chuan thiét ké.

- TCXDVN 356:2005 Két cau bé tong va bé tong cdt thép - tiéu chuan thiét ké

- TCXDVN 375:2006 Thiét ké cong trinh chiu dong dat.

-TCXDVN 305-2004 Tiéu chuan thi cong nghiém thu bé tong khéi lon.

- TCVN 4085-1987- Quy pham thi cong nghiém thu két cdu gach da

* Mot s6 tai liéu tham khao;

- Ap lyc dat va tudong chan — Nha xuét ban Xay dung— GS. Phan Trudng Phiét

- Sach co hoc dat- Nha xuat ban Xay dung — Vii Cong Ngit - Nguyén Vian Thong



