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PHAM VI NGHIEN CQU

§ Nghién clru cac budc chinh trong bai toan thiét ké
twong chan dat co cot

§ Trinh bay cac bwoc thiét ké twdng chan gia cwong
bang lwdi dia ky thuat mot truc.

§ Ap dung dé tinh toan thiét ké twdng chan gia cwdng
bang lwdi dia ky thuat mot truc.
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|.KHAI QUAT CHUNG VE LUOI PIA KY THUAT

Il. THIET KE TUONG CHAN CO LUOI PIA KY THUAT GIA
CUONG

111.APDUNG THIET KE TUONG CHAN
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. KHAl QUAT CHUNG VE LUOI PIA KY

THUAT (Georids)
1. Cau tao

Lwai dia k§ thuat duwoc lam bang chat polypropylene
(PP), polyester (PE) hay boc bang polyetylen-teretalat
(PET) v&i phwong phap ép va dan doc.

Cac lwdi dia ky thuat thwdng lam bang chat liéu
polyetylen c6 ty trong cao HDPE (High Density
Polyethylén) gitp cho Iwdi bén virng dwéi cac tac dong
cua moi trwdng, tia cwc tim.



2. Tinh nang
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Lwéi 1 truc (uniaxial geogrid) co swe chiu kéo theo moét
hwédng doc may, thwdng dé gia cé mai doc, twong chan.

Lwéi 2 truc (biaxial geogrid) co suc kéo ca hai hwdng,
thwdng dung dé gia co nén duwong, nén mong cong
trinh.

Lwéi 3 truc (triaxial geogrid) co swc chiu kéo theo ca
hal hwéng, dung dé gia c6 nén dat yéu.



3. Ung dung







. THIET KE TWONG CHAN CO LUO!I BIA KY
THUAT GIA CUONG

Reinforced Soil

Reinforcement Retained Soil
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1. Thiet ké twdng chan c6 cot gia cwéng bang

\wéi dia ky thuat:

q Kiém toan 6n dinh ban than twéng

q Kiém toan 6n dinh tong thé



q Kiém toan 6n dinh ban than twéng

Kiém toan kha nang Kiém toan kha nang
cot bi kéo durt cot bi keo tudt



Nham muc dich:

q Xac dinh khoang cach gitra cac |&p lwdi, Sv

g Xac dinh lwc day Ién nhat trong méi 16p lwai, T,

q Xac dinh chiéu dai lwdi, L



q Kiém toan 6n dinh téng thé bao gom:
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Kiém toan trwot ngang Kiém toan lat



Kiém toan &n dinh nén  Kiém toan trwot tong thé



2. So do kiém toan
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3. Hé s6 ap lwc ngang cha déng K, cha dat

q Truwdng hop bé mat twong dirng hoac goc nghiéng so
voi phuwong dirng < 8° va bé mat dat nam ngang:

K, = tan? (45° — /2)



g Trwdng hop bé mat twdng dirng hodc co goc nghiéng
so vOI phwong dieng < 8° va bé mat dat nam nghiéng:

cos P - \/cmszlj—cc}sch

K = cos B

cos B+ \/casz[j—cusch_

(Ap dung cho dat r&i c6 C = 0)



SLOPING BACKSLOPE CASE
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Néu dat trén dinh twong gay khuc, thi géc b thay bang
goc |

1y

A A4 Retsined Faill
th{, ¢I'Tf Haf'
Reinforced
Soi1]l Mass T Yof
h ¢ T. K
H
Y

F.=FK cos (1)
F,o=F sin (l)
FOR INFINITE SLOPE | =g



q Trwong hop bé mat twérng nghiéng so véi phwong
dirng = 8°




Theo Coulomb:

sin ¢ (G+9")

L R G sin (P'+3) sin (P'-B)
sin '@ sin (6-8) 1+J in 0-3) sin (G+8)

Y' = EFFECTIVE UNIT WEIGHT
@' = EFFECTIVE ANGLE OF INTERNAL FRICTION
3 = ANGLE OF WALL FRICTION



4. Quy trinh thiét ké twérng chan co lwéi dia ky

thuat gia cwéong



Bwéc 1: Xac dinh cac théng so co ban

1. X4c dinh chiéu cao twdng, H; Chiéu dai lwdi so bd, L
(L=0,7H & L = 3m)

2.Chon khoang cach gitra cac lop lwdi, S,

3.Dung trong, g va géc ma sat trong, f. cia dat dap
trong twong chan.

4.Xac dinh dung trong, g, va goc ma sat trong, f, cua
dat dap sau twong chan.

5. Xac dinh dung trong, g va géc ma sat trong f; cia dat
nén.

6. Xac dinh phu tai phan bo trén dinh twong, q



Ta&i trong xe co tac dung trén dinh twong néu co sé duoc
Xem Iz‘il tal_ghén bo dél,\l Oeq tup’ng duwong vor mét 1op dat
dap co chiéu cao h,, va xac dinh nhw sau:

Oeg = GNeq




Bwdc 2: Kiém toéan 6n dinh ban than twéng

Kiém toan kha nang cét bi kéo dut

1. Xac dinh ap lyc ngang, s,
Sh = Ka(®z + Q)

2. Xac dinh lwc day I&én nhat trong céc 1&p lwoi: T,
Tmax = Sth

3. Chon Iwdi c6 dd bén chiu kéo cho phép, T,

Ta
FSe == 15

Mmax

FSg): Hé so an toan chong kéo dirt



Pd bén chiu kéo cho phép T, cla lwdi dwdi anh
hwdng cua cac yéu td6 duwoc xac dinh:

T, = Tult
N RF, XRF . XRF,
T
T. = ult
all O RF

\Ve{h

T, Luc kép duet ti han cua lwoi ’

RF,5: Hé s6 chiét giam vi hw hong khi lap dat
RF-r: Hé so chiét gidm tlr bién

RF,: Hé so chiét giam do bén (hdéa hoc & sing hoc




Cuwong do chiu keo cho phep T, lwdi 1 truc
(Tenax Geogrid — Italia)

Design Strength

Gi‘;g:d T (kN/m) T, (kN/m)
up to 60 Years up to 120 Years up to 60 Years up to 120 Years
TT 045 SAMP 19.8 18.5 21.6 21.2
TT 060 SAMP 26.4 24.6 28.7 28.3
TT 090 SAMP 39.6 36.9 43.1 424
TT 120 SAMP 52.8 492 57.5 56.5
TT 160 SAMP 70.4 65.6 76.6 75.4
Tab. 3-LTDS in kN/m for different geogrids at 20° C.
Geogrid Temperature

Type 10° 20° 30°

TT 045 SAMP 224 21.2 20.8

TT 060 SAMP 29.9 28.3 277

TT 090 SAMP 44.8 42.4 41.6

TT 120 SAMP 59.8 56.5 55.4

TT 160 SAMP 79.7 75.4 73.9

Tab. 4 - T, in kN/m for Tenax geogrid at different temperatures at 120 years
Geogrid Temperature

Type 10° 20° 30°

TT 045 SAMP 224 21.2 20.8

TT 060 SAMP 29.9 28.3 27.7

TT 090 SAMP 44.8 42.4 41.6

TT 120 SAMP 59.8 56.5 554

TT 160 SAMP 79.7 75.4 73.9

Tab. 4 - T in kN/m for Tenax geogrid at different temperatures at 120 years




Cuwdng do chiu kéo mdi ndi lwdi 1 truc

(Tenax Geogrid — Italia)

; ; Elongation Junction

Gt;:}::g:d TensilfN?rt;?ngth at peak strength
(%) (kN/m)

TT 045 45 11.5 36
TT 060 60 13.0 50
TT 090 90 13.0 80
TT 120 120 13.0 110
TT 160 160 13.0 130

Tabh. 6 - Junction strength for different geogrid type




Kiém toan kha nang coét bi kéo tuét

1. X4c dinh chiéu dai lwdi neo gitr phia sau mat trwot dé
khong bi kéo tudt, L

1 * .
T £ £ =g — AL I@RE)

T
‘ Le° N, ~ FSro
AQ(FH@)R)s)




Trong do:

FSpo): Hé sO an toan kéo tudt, thwong lay bang 1,5
s’,: U'ng suat co6 hiéu thang ding

F*: Hé sb twong tac chong kéo tudt

a: Hé so hiéu chinh ty 1&
R.: Hé sO bao pha, R, =1

For preliminary design in the absence of specific geosynthetic test data, and for standard backfill
materials with the exception of uniform sands (i.e., coefficient of uniformity, C, < 4), it is

acceptable to use conservative default values for F* and a as shown in Table 8-1.

TABLE 8-1 DEFAULT VALUES FOR F* AND o PULLOUT FACTORS

Reinforcement Type Default F* Default o
Geogrid 0.8 tan ¢ 0.8
Geotextile 0.67 tan ¢ 0.6




Do do:

L3 L0 1) (Le = 1m)
(2)(0,8)(tanf , )(0,8)(1)(9; )(2)

Chon chiéu dai neo lwdi, L:

F
FSpo) = T_R 315

max



2. Xac dinh chiéu dai lwdi phia trwdc mat trwot, Ly

H - Z
be = e f 6
tan ¢45° + L=
e 2 g

3. Xac dinh chiéu dai lwdi tong cdng cia méi lop, L
L=Ly+L,



Bwéc 3: Kiém toan é6n dinh téng thé

Bao gdém kiém toéan l4t, trirot ngang, suc chiu tai va truot
tong thé.

q Xac dinh kich thwdng hinh hoc cua twdng
q Tinh cac tai trong

q Tinh cac momen



1. Kiém toéan lat

Tinh hé so an toan lat, FS g

M
FSon =27 2
MO

Mo: MOmen lat gay ra béi lwe chu dong
Mro: MOmMen chong 1at nho trong lwong twong



2. Kiém toan trwort

a/ Tinh lwc day ngang tai day twéng, Fy,
|:H - Pa

b/ Tinh lwc chong day ngang tai day twong:
Fr = W tgf,;

¢/ Kiém toan dé 6n dinh truot

F
FSq, =—R3 2
() FH



3. Kiém toan on dinh néen
a/ Tinh d6 Iéch tam
L ) M RBP ~ I\/Io
2 W +qL
Piéu kién 6n dinh chong nghiéng lat:
e < L/6 d6i nén dat
e < L/4 d6i v&i nén da

e=

Mrgp: MOmMen chong lat nh& trong lwong twong va
phu tai q



b/ Tinh strc chiu tai t&i han cla dat nén

Quit= CfNC + 0159 (L'Ze)Ng
¢/ Tinh tong tai trong thang dirng

~W+qL

SV
L - 2€

d/ Kiém toan do én dinh

_ 4,
FSec) = 2 25

Vv



Table 12, Bearing Capacity Factors

o M, M, N @ N N, BN

i 54 1:00 IR 26 2225 11:85 12:54
1 3.38 105 007 27 2394 13.20 1447
F 363 1240 015 28 2580 14,72 16,72
L 5.90 1.31 024 29 2786 1644 1932
2 619 1.43 034 30 i is 1840 22,40
5 645 1.57 {45 31 3287 2063 2590
fi .51 1.72 057 32 35.459 23,18 3022
7 716 1.B8 071 33 3RS 26.09 3519
B 153 206 .BG 34 3218 2544 21.06
9 782 223 1.03 33 46.12 23:30) 4503
ity B.33 247 1.22 36 539 BTTS ih.31
11 B0 271 142 37 55.63 42492 66,19
12 928 287 1.9 38 £1.33 4853 T8.03
13 o.Rl 326 .97 39 ILET 55.54 91323
14 1037 359 2,19 a0 715.3] 6420 109.41
15 10.98 3.54 255 21 B3B8 1390 130022
6 11,43 434 3.06 42 9371 B5.38 135,55
i 12,34 477 333 43 105.11 G012 186.24
18 1310 526 447 24 11R.37 11531 22464
15 13.83 380 4.68 43 13388 134 5B 27176
20 1483 640 5.3% 30 152:10 158.51 33035
21 1582 .07 .20 47 173.64 187.21 W38T
22 16.88 .52 T3 48 19826 2223 45601
23 18.05 866 B20 45 23903 26551 RN
4 1332 o.60 G444 50 26685 07 Th2. B9
25 2072 11066 I EE - - - -



4. Kiém toan 6n dinh tong thé

Twong tw nhw kiém toan 6n dinh v&i swon doc tw nhién
hoac mai doc taluy nén duong.



Il. AP DUNG THIET KE TWONG CHAN

Thiét ké mot twérng chan dat gia cwdng bang lwéi dia ky
thuat mot truc, twong chan cao 6m.

Cho biét:
Dat trong twong chan c6 g = 19,6kN/m3, f =34°,¢ =0

Dat sau twong chan cé g, = 19,6kN/m3, f, =30°, ¢, =0

Dat nén cé g = 19,6kN/m3, f . = 30°, ¢, = 0

Tai trong phu phan bd déu trén dinh twdng q = 15kN/m?2



ASSUMED FOR BEARING CAPACITY
LEER b P04} anp overaLL (GLOBAL) STABILITY

ASSUMED FOR OVERTURNING,
« 1T} SLIDING & PULLOUT RESISTANCE
COMPUTATIONS
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Bwét 1: Xac dinh nhidng thong sé corban

1. Chiéu cao twéng: H = 6m; Chon chiéu dai lwdi so bd:
L=4,5m

2. Chon khoang cach gitra cac lop lwdi: S, = 0,5m

3. Dat trong twdng chan: g = 19,6kN/m3, f =340, ¢ =0
4. Bat sau twong chan: g, = 19,6kN/m3, f, = 30°, ¢, =0
5. Dat nén: g =19,6kN/m3, f . =30° ¢, =0

6. Tai trong phu phan boé déu trén dinh twdong: q =
15kN/m?



Bwérc 2: Kiém toan én dinh ban than twong

Kiém toan kha ndng cét bi kéo dit

Bang 1. Téng hop két qua kiém toan khé ndng bi kéo dut

T z Sv Tmax Loai lwoi Tai HSAT B e
16 Két luan
(m) (m) (kN/m) (TENAX) (kN/m) FSg)

12 0.5 0.5 4.1 TTO45S5AMP 20.8 3.1 Dat
11 1.0 0.5 D4 TTO45SAMP 20.8 3.6 Pat
10 1.5 0.5 73 TTO45SAMP 20.8 2.8 Dat
9 2.0 0.5 8.9 TTO45SAMP 20.8 2.3 Dat
8 2.5 0.5 10.6 TTO45SAMP 20.8 2.0 Pat
g 3.0 0.5 12.2 TTO455AMP 20.8 1.7 Dat
6 3D 0.5 13.8 TTOB0SAMP 2T 2.0 Dat
5 4.0 0.5 15.4 TTO60SAMP 277 1.8 Pat
4 4.5 0.5 17.0 TTO60SAMP 27.7 1.6 Dat
3 2.0 0.5 18.6 TTO90SAMP 41.6 2.2 Pat
2 3:0 0.5 20.3 TTO90SAMP 41.6 2.1 Pat
1 6.0 0.5 21.9 TTO90SAMP 41.6 1.9 Dat




Kiém toan kha ndng cét bj kéo tuét

Bang 2. Téng hop két qua kiém toan khd ndng bi kéo tuét

TT 16p = Sv Tmax Le LEmin Fr HSAT Két luan
(m) (m) |[(kN/m)| (m) (m) | (KN/m) | FSpo
12 0.5 0.5 4.1 0.73 1.0 10.6 2.6 Dat
11 1.0 0.5 o7 0.51 1.0 21.2 3.7 Dat
10 1.5 0.5 7.3 0.43 1.0 31.7 4.3 Dat
g 2.0 0.5 8.9 0.39 1.0 42.3 4.7 Dat
8 2.5 0.5 10.6 0.38 1.0 92.9 9.0 Dat
T 3.0 0.5 12.2 0.36 1.0 63.5 3.2 Dat
6 3.5 0.5 13.8 0.35 1.0 74.0 2.4 Dat
9 4.0 0.5 15.4 0.34 1.0 84.6 2.9 Dat
= 4.5 0.5 17.0 0.33 1.0 95.2 2.6 Dat
3 5.0 0.5 18.6 0.33 1.0 105.8 a.f Dat
2 9:9 0.5 20.3 0.33 1.0 116.3 > Dat
1 6.0 0.5 21.9 0.32 1.0 126.9 5.8 Dat




Bang 3. Tong hop két qua tinh toan chiéu dai lu6i

L kién
TTI6p | 2 Sv | Tmax | Le | Lemin | Lr L nghj
(m) (m) | (KN/m)| (m) (m) (m) (m) (m)
12 0.5 0.5 41 | 073 | 10 | 292 | 3.92 45
11 1.0 0.5 57 | 0.51 10 | 266 | 3.66 45
10 1.5 0.5 73 | 043 | 10 | 239 | 3.39 45
9 2.0 0.5 89 | 039 | 10 | 213 | 3.13 45
8 25 05 | 106 | 038 | 10 | 186 | 286 45
7 3.0 05 | 122 | 036 | 10 | 160 | 260 45
5 3.5 05 | 138 | 035 | 10 | 133 | 233 45
5 4.0 05 | 154 | 034 | 10 | 106 | 2.06 4.5
4 4.5 05 | 170 | 033 | 10 | 080 | 1.80 4.5
3 5.0 05 | 186 | 033 | 10 | 053 | 1.53 4.5
2 55 05 | 203 | 033 | 10 | 027 | 127 45
1 6.0 05 | 219 | 032 | 10 | 000 | 1.00 45




Bw&c 3: Kiém toan 6n dinh téng thé

- Kich thwéce hinh hoc cua twdng: H=6m, L = 4,5m
- Tinh cac tai trong:

W =gHL = 19,6%6*4,5 = 529,2kN/m

gL = 15*4,5 = 67,5kN/m

F, = %ng K, = %* 19,6* 6°* 0,33 =116,43 KN/m

F, = gHK, = 15*6*0,33 = 29,7kN/m
- Tinh cdc mémen
Mo = F,(H/3) + F,(H/2) = 116,43*(6/3) + 29,7*(6/2)
= 321,96kNm/m
Mpo = W(L/2) = 529,2%(4,5/2) = 1190,7kNm/m
Mpgp = W(L/2) + qL(L/2) = 529,2%(4,5/2) + 67,5%(4,5/2)
= 1342,58kNm/m



1. Kiém toan &t
Hé sb6 an toan lat, FS(OT)

Mo, _1190,7 _

FSop) = RO = =373 15
, ©D M, 321,96 -
b on dinh
2. Kiém toan trwot ngang
Hé s an toan trwot, FS g,
FSq, =2 =kl _ 5335
F, 14613

b 6n dinh



3. Kiém toan én dinh nen
Tinh d6 l1éch tam, e

ol M- M, _45 134258-32196 _ ., L _45_ .
2 W+gL 2 5292+675 6 6

Hé sO an toan on dinh nén, FS g,

_ Oue _ 750,76
S 192 89

\Y

=393 25

Fec) =

b 6n dinh



4. Kiém toan 6n dinh trwot téong thé

(S dung phan mém Geoslope/W)

5 —
o] [ / 7
1 "I &5 = S |
- il /st .r ,§'§ .« Method: Bishop (with Ordinary & Janbu)
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E Soil 1: Backfill
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E Soil 2: Reinforcement
w 11
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Distance (m)
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