Lung nghieng

KIEM TOAN TUGNG CHAN TRONG LUC BE TONG CAO H=1.7M

Vat liéu ché tao tudng chin

(Bay méng nghiéng hoic béng)

(Quy dinh trong 22TCN cudng d6 bé tong f':>=16 mPa)
« Mong, than tudng chin bing BT c6 Mac =

« Méng, than tuong chin bang BT c6 f;

Trong ludng don vi vat liéu

* Trong lugng don vi bé tong

« Trong lugng don vi dat
¢ Goc ndi ma sat dat ddp

* Tinh chat nén méng (0 - dat; 1 - dd)

Cat ngang tudng chan

=M150 kg/cm2

125.0 kg/cm2

= 2400 kg/m®
= 1700 kg/m®

= 16.0

= 12.3
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%

Bang cac kich thudc tudng chan

mPa

N/mm2 (mPa)

(5.4.2.1-22TCN272-05)

23.5 kN/m®
16.7 kN/m®

20 @

NOT

CAC KiCH THUGC TUGNG CHAN (M)

Kiém tra diéu kién

Hang muc Ky hiéu | Gia tri Hang muc Ky hiéu Gia tri Géc mé Két ludn
Chiéu cao h(m) 1.700 | Kich thudc ngang by (m) 0.100 6.34 OK
Bé réng méng b(m) 1.900 | Kich thudc ngang by(m) 0.700 37.87 OK
Bé rong chan tudng a(m) 1.100 | Chiéu day bé phia mdi d(m) 0.900
Bé rong dinh tusng n(m) 0.500 | Chiéu ddy bé phia gét|  d4(m) 0.900
TU dinh ting dén hoat tai c(m) - | Chiéu sau chén méng Df 1.100
Chiéu dai doan tudng Lf(m) 10.000 |Goc nghiéng day mong | €(d9) 0.0 0.0 OK
Gdc déc gidi han ctia ddy mong (€] = 11.32 d6
Gdc mé mong gidi han mong theo vét liéu ché tao mong
+ Méing dé héc xdy viza xi mang [®g] = 3005
+ Mdng bé téng dén dé héc [®g] = 3305
+ Méing bé tong @] = 405

Tinh toén tudng chén

Tai trong
Hy = 2.600 m
Ka =0.6422
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Lung nghieng

Badng chiéu cao Idp dét tuong duong theo AASHTO -2007 (tham khdo)

Table 3.11.6.4-1 Equivalent Height of Soil for Vehicular
Loading on Abutments Perpendicular to Traffic.

Abutment Height (mm) heq (Mmm)
1500 1200
3000 900
>6000 600

Table 3.11.6.4-2 Equivalent Height of Soil for Vehicular
Loading on Retaining Walls Parallel to Traffic.

he.y (mm) Distance from wall
backface to edge of traffic
Retaining Wall Height 300 mm or
(mm) 0.0 mm Further
1500 1500 600
3000 1050 600
>6000 600 600

MAY BE IRREGULAR

/~ GROUND SURFACE AND SURCHARGE LO‘\D-\

SURFACE OF SUIDING

WEDGE OF SOIL RESTRICTED BY TOP
WALL

SUDES ALONG
BACK OF WALL

]

THIS WEDGE OF SOIL
DOES NOT MOVE

Hinh 3.11.5.3-1, Chi giii Coulomb vé dp hue dat ®

Figure C3.11.5.3-1 Application of (a) Rankine and (b) Coulomb

Bang 311531 Goc masitcun cie o vt i khic nhau Earth Pressure Theories in Retaining Wall Design.

Hé s6 dp luc ngang cua dat

-Tinh hé sé dp Iuc ngang cua dét theo 22 TCN272-05

g - SEre) [\, [grosnep |
“ rsin® .5in(6 - 6) a sin(6—8).sin(0+ B)

¢ : Géc ma sét trong clia dat dép =20 do =0.3491 rad

B : Géc dbc clia mai déc dap dat so véi phuong ndm ngang =0 do =0.0000 rad

§ : Goc ma sét gita dat dap va tudng 0.5¢ =0.0 do =0.0000 rad

0: Goc hop bdi luong tudng chin véi phuong ndm ngang =70.6 do =1.2315 rad

a: G6e hop béi luong tudng chdn véi phuong thing ding =19.4 do =0.3393 rad

(Sh1)= sin(¢+d) =0.34202

(Sh2)=  sin(g—p) =0.34202 (Sh6)=r=  (1+Sh5)? =1.85694

(Sh3)= sin(6-9) =0.94299 (Sh7)= sin(6+¢)” =0.99990

(Sh4)=  sin(6-B) =0.94299 (Sh8)= r.sin(8)> =1.65125

(Sh5)=  (Sh1*Sh2)/(Sh3*Sh4)) °* =0.36270 (Sho)= sin(8-5) =0.94299
(Sh10)= Sh7/(Sh8*Sh9) = Ka= 0.6421521

Tinh gdc ldng thé trugt 6 va ap luc ngang Ién tudng chan (Nhuw hinh vé dudi)  (cdch 2) (Sach Nguyén Quang Chiéu)

tg0 = - tgh, + J(ctg()1 + tg0, )[tg% + %ﬁ-}

ﬂ"l trong dé:
0,=¢,0, =0+ + «
\\ A, = % (H + 2h,)
ﬂ‘ H
" l B, = chy - 5 (H + 2h,)tga

c= 0m
6= 20 dé = 0.349 rad Bo/Ao = -0.35
6,= 39.44 do = 0.688 rad -tg 8, = -0.8225801
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Ao = 6.847 -ctg @, = 2.7475
Bo - -2.416 g8, = 0.8225801
B, ]
190 =-1g6, + |(ctg6, +1g6,)(1gb, +E) = 0.472rad = = 25.28 do = 04412
(0 0 ) E, = Ecos( + )
= tgh + tgu = c?s(o—+0] (Atgo - B) |E, = Esin@ + a)
*tg (0 + tp) + tg(ﬁ + q) Sldné * 2) O = Yhipl; h,=H+h, e
. t : -
tg(d + «) (tg0 + tgu) Yons _ e = vhopJ; hy = hg+ ——
Py = [t 0+ ¢) + teld + o] te A=Ay, g0 + tga
B=B,y g, = vhul;
Oy = Yhop1;
A=A,y =00114 B=B,.y = -40.26
= w.(AtgG -B) = 73.25 kN.m/m (tinh cho 1 m dai )
sin(6+6,)
Vi chiéu dai doan tudng chan tinh toan =10 m - Ef = 732.47 kN.m
So sdnh két qua tinh E theo céng thuc trén (Sdch Nguiyeenx Quang Chiéu) va 22TCN272-0:"
Lue Cédch 2 272-05 So sanh Ktra
E 732.47 732.47 0.00% OK
Chiéu cao Idp dét tuong dirong do hoat téi HL93 sau tuong
Tinh toi day bé
Chiéu cao tudng+bé Ht= 26m
Chiéu cao dat quy d8i he,= 1.333 m h o, (AASHTO-2007) =1.133 (3.11.6.4-2)
Tinh t6i day tudng than
Chiéu cao tudng Htt= 1.7m
Chidu cao dét quy d6i he= 1.633 m h o(AASHTO-2007) =1.433 (3.11.6.4-2)
Cac tai trong tac dung Ién tudng tinh tai day bé
Dién tich | Chiéu dai Luc X' Tay don M6 men
Mb ta (m?) (m) (kN) (m) (m) (kN m)
Trong lugng ban than
Phan A1 1.71 10.000 402 0.950 - -
» Phan A2 - 10.000 - 1.267 -0.317 -
] N
g Phan B1 0.85 10.000 200 0.350 0.600 120
' Phan B2 0.51 10.000 120 0.800 0.150 18
I |76ng cong - - 723 - - 138
S Trong lugng dat dap
E Phan S1 1.19 10.000 198 1.550 -0.600 -119
> Phan S2 0.51 10.000 85 1.000 -0.050 -4
Téng cong - - 283 - - -123
Hoat tal sau mé quy déi ra I6p dat tuong duong
Hoat tai 1.73 10.000 289 1.550 -0.600 -173
Téng céng 288.77 -173.26
Ap luc ngang do dat dip , hoat tal sau mé theo phuang thing dimg
Pyq = Py.sin(o+8) 36.16 10.000 120 1.151 -0.201 -24
Py = Pa.sin(o+8) 37.09 10.000 123 1.059 -0.109 -13
Téng cong 244 -38
Ap luc ngang do dat dip , hoat tal sau mé theo phuang thing dimg
Q @] Pu=Picos(ad) 36.16 | 10.000 341 - 1.040 355
x Z E|  Pua=Pacos(ad) 37.09 | 10.000 350 - 1.300 455
2% 3| Total 690.72 809.27
Notes 1. Khoang céch X dugc do tir mép ngoai bé méng t6i trong tdm bd phan
2. Khoang cach ngang gilta trong tdm bd phan va trong tam day méng
Cac tai trong tac dung 1én tudng tinh tai day tudng than
M6 ta Dién tich | Chiéu dai Luc X' Tay don Mé men
(m?) (m) (kN) (m) (m) (kN_m)
Trong lugng ban than
Phan B1 0.85 10.000 200 0.850 -0.300 -60
Phan B2 0.51 10.000 120 0.700 -0.150 -18
Téng céng - - 320 - - -78
® Trong lugng dat dap
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2 Phén S2 - | 10.000 - 1.000 -0.450 -
° Téng cong - - - - - -
= Hoat tal sau mé quy déi ra I6p dat tuong duong
g Hoat tai - 10.000 - 1.000 -0.450 -
& Téng céng - -
> Ap luc ngang do dat dip , hoat tal sau mé theo phuang thing dimg
Py = Py.sin(on+d) (Dat ddp) 15.46 10.000 51.5 1.151 -0.601 -31
Py = Py.sin(or+8) (Hoat ti) 29.71 10.000 98.9 1.059 -0.509 -50
Téng cong 150 -81
Téng céng 120.03 -18.00
Ap luc ngang do dit dép , hoat tal sau mé theo phuong ngang
S 2 @[ Pu=Picos(asd) (Ba dép) 15.46 | 10.000 145.8 - 0.680 99
z E &| Pu=Pacos(ad) (Hoat tdi) 29.71 | 10.000 280.1 - 0.850 238
T -1 | Total 425.90 337.23
Notes: 1. Khoang céach X dugc do tir mép ngoai bé méng tdi trong tam bd phan

2. Khoang cach ngang gilra trong tdm bd phan va trong tdm day méng

Toéng hop tai trong tai trong tam day méng
Trong tam day méng Trong tam day tudng than
v *H M v IH M
Mb ta (kN) (kN) (kN m) (kN) (kN) (kN m)
Tinh tai (DC) 723 - 138 320 - -78
Dat trén bé méng (EV) 283 - -123 - - -
Ap Iyc dat (EH) 120 341 330 51 145.8 68
Hoat tai (LS) 412 350 268 99 280.1 188

Bang hé sé tal trong

Hé sé tai trong Chi tinh tal
Céc tai trong Cac té hop tai trgng7 khéng &36
la Iy Su dung hé so
Tinh tai (DC) 1.25 0.90 1.00 1.00
D4t trén bé méng (EV) 1.35 1.00 1.00 1.00
Ap luc dat (EH) 1.50 0.90 1.00 1.00
Hoat tai (LS) 1.75 1.75 1.00 0.00

Bang tal trong tai trong tam day bé méng (tinh 1m dai )

Tai trong tai day bé Tai trong tai day tudng than
TTGH IV XH M vV XH M
(kN) (kN) (kN m) (kN) (kN) (kN m) |T6'hop 1 (Cudng do - la)
Ia 219 112 o7 65 7 33|76 hop 2 (Cudng dé - 1 b)
Ib 176 92 77 51 62 32
SD 154 69 61 47 43 18|
Tinh tal 113 34 35

Can hét sitc tranh dung cic mong c¢6 day moéng nghiéng. Néu khong tranh khoi phai dung ddy méng
nghiéng thi kha nang chiju tai danh dinh dugc x4c dinh theo cdc quy dinh & day phai dugc chiét giam tiép
bang phuong phép hiéu chinh dugc chip nhan trong diéu kién ddy méng nghiéng cla tai liéu tham khao sin
¢6 .(22TCN-10.6.3.1.2a)

Tc”;ng hdp cac luc tac dung tai trong tam day moéng theo phuong vuéng géc day méng -Tinh cho 1 m dai

D6 dbc cua ddy mong thiét ké € =0.00 do =0.00 rad
Bé rong mong (theo phuong canh huyén ) B*= Blcose =190 m
D6 léch tam cla tal trong (canh huyén) ep- IM/ZV'
Luc ding phap tuyén canh day méng XV'=XV.cose +ZH.sing XH'=XH.cose -XV.sine

Luc ngang dung // canh day méng

10.6.3.1. Stfc khang d@ cla dat dudi day méng

Khi t3i trong Iéch tam, kich thudc dé mong hiu hiéu L' vé B’ duroc xdc dinh theo Diéu 10.6.3.1.5 phdl duroc ding thay thé cho kich thude todn b
L vé B trong t4t cd cdc phuong trinh, bang vé cdc hinh vé lién quan dén kha kha nang chiju i

11.6.3.2. Sttc khang do

Phai nghién ciru sirc khang dd theo trang théi gidi han cudng dé bang cach gia dinh su phan bé ap luc dat nhu sau:

- Néu méng tudng dat trén dat: Mot ap luc phan bd déu Ién trén dién tich day hitu hiéu, nhu thé hién trong cac Hinh 11.6.3.1-1 va 11.6.3.1-2.

- Néu mong tudng dat trén da: Mot ap Iuc phan bé thay dai tuyén tinh trén dién tich day hitu hiéu nhu thé hién & hinh 11.6.3.1-3

Tinh dp luc xudéng ddy mdng ( canh huyén)

XV'=xXV.cose +ZH.sine e - IM,/ZV'
IH'=XH.cose -IV.sing L= L-2e;, |g= ZV'/(B'x1)
B*= Blcose B*= B*-2e g

eg: = IM,/ZV'
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Day bé mong theo 'B,L’ R,
Cictdhgp | v | zH ™ e | Beb2er o (kglomz) | Kiém tra
(kN) (kN) (kN _m) m m kG/cm2
la 218.7 112.4 97.1 0.444 1.012 2.20 1.49 NOT
Ib 176.3 91.9 76.7 0.435 1.030 1.75 1.49 NOT
SD 153.8 69.1 61.3 0.399 1.103 1.42 1.49 OK
Tinh tal 112.6 34.1 34.5 0.307 1.287 0.89 1.49 OK
Ban tinh dp luc ddy mdng ( Ddy ndm ngang)
B'= B-2ep e - IM,/ZV o= ZV'/(B'x1)
es- IM,/ZV L= L-2e,
Day bé méng theo B',L’
Cactéhgp | 2V TH M e B'=b-2e c “2;/5;"1‘:"2) Kiém tra
(kN) (kN) | (kN m) m m kG/cm2
la 218.7 112.4 97.1 0.444 1.012 2.20 1.49 NOT
Ib 176.3 91.9 76.7 0.435 1.030 1.75 1.49 NOT
SD 153.8 69.1 61.3 0.399 1.103 1.42 1.49 OK
Tinh tal 112.6 34.1 34.5 0.307 1.287 0.89 1.49 OK

Bang tinh dp luc ddy mong - Dung dé thiét ké két cdu mong )
10.6.3.1.4. Thi nghiém tam ép
- DGi vdi thiét ké két cdu mong chiju tdi trong Iéch tdm, phai st dung phén b6 dp Iuc tiép xuc hinh thang hoac hinh tam gidc
dua trén cdc tai trong tinh todn.

A p lyc ddy mong (Nam ngang) | Chiéu dai A p lyc ddy mdng (canh huyén) Chiéu dai
TTGH Omax Omin phén bé Gmax Omin phén bé phan
e __mn | TTGH 5 > "
(kg/cm?)| (kg/cm?) [ Phanluc (kg/lcm?) (kg/cm?) ad
la 1.85 2.94 1.52 la 2.94 2.94 1.52
Ib 1.49 2.33 1.54 b 2.33 2.328 1.54

| |

Chiéu dai phan bé phan luc

Béng I11.3. Trang thai va sic khdng nén don ciia dét dinh theo két qua SPT .

Tris6 N Trang théi ciia ddt Stic khdng nén don (kPa)
2 Rt mém 25
2+4 Mém 25+ 50
4+8 Déo 50 + 100
815 Déo cimg 100 +200
15+ 30 Ciing 200 + 400
>30 Rt ciing >400

Tir gid tri ciia N ciing c6 thé dur bdo modun nén E, cita ddt theo cong thiic:
+ Dai véi dit ¢6 tinh déo cao (A > 30):

E, = 410xNg (kPa) (Il1.2a)
+D6i véi dit c6 thith déo thap (A < 30): '
E, = (860 - 15A)Ng, (kPa) (I11.2b)
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Tinh sitc chiu tal dat nén dudi méng theo 22 TCN272-05
S6 liéu dia chat day méng

Mo ta L;(m) ¥ B SPT c (citnhanh) | Su(Cét canh) | Su(3 truc) Q Su (SPT)
m kGIm® (bua) kGlcm2 kPa kPa do kPa
Ldp 1: Sét pha déo chay 4 1850 1.02 2.0 0.07 1 11.00
Ldp 2: Sét pha déo chay 6 1800 0.95 1.0 0.09 8 5.50
Tham khao Su theo SPT

Ntb  |S, (KN/m2)(kPa)|Trang théi| D6 sét |
0-2 0-10 Nhéo 1,>1
2-4 10-25 Déo nhéo | 0.75<I,<1
4-8 25-50 Déo mém | 0.5<1,<0.75
8-15 50-100 Déo ct'l’ng 0.25<1,<0.5
>15-<=301100-200 Nira clrng  0<1,0.25
>30 >200 Cirng 1,<0

10.6.3.1. Siic khang do cua dat du6i day méng
10.6.3.1.1. Tong quadt
Sttc khéng dd phai duge xdc dinh dua trén vi tri muc nude ngdm du kién cao nhat tai vi tri ddy mong.

Sttc khéang tinh todn, g & trang théi giéi han cudng do phai dugc 14y nhu sau:

R = 9 9a= P qu (10.6.3.1.1-1)
& day
) = hé s0 stic khdng dugc x4c dinh trong Diéu 10.5.4
q, =qu. =  stckhing dd danh dinh (MPa)
Strc chiju tal dat nén dat sét bao hoa (Chua cd gia c6 coc tre ddy mong) (10.6.3.1.2b)
S6 ligu thiét ké
-Chiéu rong méng b= 1.90 m
-Chiéu sau chén méng h=D¢= 11 m =1100.00 mm
-Dung trong tu nhién I6p dét sat day méng Y 1850 kG/m3
- Nén dudi day moéng gém 2 16p hay 1 16p 2 16p
- Ground condition: (D4t sét bao hda , nén dat bing ,No,=1,Méng trén hoac lién ké mal dat ddc Ng,=0)  Saturate clay
- Type of footing : continuous footing :1, the others : 0 (méng lién tuc ="1", méng chir nhat L/B<5,="0") 1
- ¢y= Sy; = Cudng dd khang cat khéng thoat nudc 16p 1 =0.11 kG/cm2 =0.01 mPa
- ¢,= S, = Cudng dd khang cat khong thoat nudc 16p 2 =0.06 kG/cm2 =0.0055 mPa
- Hé s6 sifc khang theo bang 10.5.5-1 =0.60
Sut khang danh dinh : Gui=CNcm + gYDNgm X 10 (Mpa)
GI'OI.IP Ncm qu Nc Nm k HsZ Sc Bm
la 5.0 1.0 5.0 5.00 0.50 4.00 1.00 0.20
Ib 5.0 1.0 5.0 5.00 0.50 4.00 1.00 0.20
Quit AR=P-Yuit Ormax @.9uit >Omax Tiso
kN/m?(kPa)|kN/m?(kPa)|] kN/m?(kPa) | kN/m*(kPa) ORr/Gmax
75 45 288 NOT 0.16
75 45 228 NOT 0.20

Tinh strc chiu tal dat nén dudi méng TCVN 9362-2012 (Tham khao)
(Tham khéo tai ligu " Nén dudng dép trén dét yéu trong diéu kién Vigt Nam" cda cdc téc gid Pierre LAREAL, Nguyén Théanh Long, Lé B4
Luong, Nguyén Quang Chiéu, Vi difc Luc.xudt ban nam 1989.
Cdc trang tham khdo tir 3-72 - 3-76)
1. Quy déi hé (nén dat + coc tre) vé hé nén déng nhat véi cac gia thiét sau:

- D4t nén trudc va sau khi dong coc tre c6 gbc ma sat trong khdng thay d6i (vi do dat nén khéng thoat nudc).
- Dung trong thé tich clia d4t nén dong nhat tang 1&n do thé tich clia dat giam.
- Lugng giam thé tich ctia d4t nén ddng nhat ding bang thé tich clia coc tre chiém ché.
- Nén dat clia mdi I6p trong pham vi déng coc tre la déng nhat vé dung trung thé tich, Iuc dinh két va goc ma sat trong
- S(ic chiu tai quy udc clia nén ddng nhat trong mdi 16p tuong duong véi stic chiu tai quy udc cla Idp ban dau dudc xU Iy coc tre.
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Il. Cac cong thirc tinh toan :
4.6.9 :Khi tinh toan bién dang clia nén ma dung cac so db tinh toan néu & 4.6.8, thi 4p luc trung binh tac dung
1én nén & dudi ddy méng do céc tai trong néu & 4.2.2 gay ra, khdng duwoc vurgt qua ap luc tinh toan R (kPa) tac
dung |én nén tinh theo céng thirc:

x
R="02M (AXbXy, +BxXhxy',+ Dxc, =y, x<h))
e
trong dé:
m1va mzlan lwot 12 hé sb didu kién lam viéc clia nén dét va hé sé diéu kién lam viéc clia nha hoac cong trinh cé
tac dung qua lai véi nén, Iy theo 4.6.10; m,= 1.0 m,= 1.0
ktc Ja hé sb tin cay lay theo 4.6.11; k= 1.0

A, B va D la cac hé sb khong thi nguyén 1y theo Bang 14 phy thudc vao tri tinh toan clia goc ma sét trong @y
x&c dinh theo 4.3.1 dén 4.3.7.
b Ia canh bé (bé réng) cta day méng, tinh bang mét (m); =1.9m
h 1a chiéu sau dat méng so vei cbt qui dinh bi bat di hodc dap thém, tinh bang mét (m); =0.90 m
4'y 14 tri trung binh (theo tirng I6p) clia trong lwong thé tich dat ndm phia trén do su dit méng, tinh béng
kiléniuton trén mét khéi (kN/m3); Y =18.14 kN/m3
Y1 €O ¥ nghia nhw trén, nhung cda dat ndm phia dudi day méng, tinh béng kildniuton trén mét khéi (KN/ms);

Yu =18.14 kN/m3
¢y la trj tinh toan cta lyc dinh don vj ctia dt ndm tryc tiép dwdi day méng, tinh béng kildpascan (kPa);

Cy =6.86 kPa
ho =h-huwala chiéu sau dén nén tang ham tinh béng mét (m). Khi khéng c6 tang ham thi Iy ho=0;
ho= om

huala chiéu sau d&t méng tinh di ké tlr nén tAng hdm bén trong nha c6 tAng ham, tinh theo cong thirc:

Ve

s

h, = h +h, <

h1la chiéu day 16p dat & phia trén day mong, tinh bang mét (m);
h2la chiu day clia két cdu san tang ham, tinh bang mét (m);
Yie I tri tinh todn trung binh cta trong lwgng thé tich clia két cAu san tAng ham, tinh béng kiloniuton trén mét
khéi (kN/m?)
Trude khi dong coc tre chi tiéu co' Iy cia dat nén

Y= 1.81 T/m3 A= 0.19
C= 0.70 T/m2 B= 1.84 Tra bdng s6'14 TCVN 9362-2012
Q= 11.00 do => D= 4.30
myXm, N —_ -
R=—"—"—"2 (AXbXy, +BXhxy',+Dxc, —y,Xhy) =66.08 kPa =6.74 T/m2

”
- Céng thtic tinh stic chju tai cta nén khi co xu 1y coc tre.
R" = R1 + nx Qcoc—tre

Trong d6 R, 1a Sic chiu tai cla riéng dat nén sau khi x(r Iy coc tre.
R1 = R X [1/(1-Veoe tre)]
(Veoo tre 18 thé tich cac coc tre chiém chd trong 1m3 dat nén)
Quoc-tre 121 SUIC chiu tai clia méi coc tre trong hé coc.
chc—tre = e X Qgh = e XQgh
m: |1a Hé s6 ddng nhat clia coc tre va dat nén (m = 0.7 - 1.0)
F: 1& hé s8 an toan dugc chon (F = 1.2 - 1.5)

Qg : l& stic chiu tai gi6i han cla coc tre.

n 1a s6 coc tre déng trong 1 m2
R" la s(ic chiu tai dong thdi clia hé nén va coc tre.

- Cong thic tinh ting dung trong cta nén déng nhat.
‘= 7’(1'Vcoctre)

n (Mat dé coc tre gia ¢c& méng) =25 coc /m2
m 0.8
Qeoetre = =mmmmm- XQg e X 0.456 =0.304 T/coc
F 1.2
St chiu tai qui udc clia I6p 1 ban dau 1a :
R:M (AXDX Y, + BXhXy' + Dxc, =y, Xhy)
e =6.74 T/m2
Stic chiu tai qui udc cla riéng nén 16p 1 sau khi dong coc tre 1 :
R1 = R X[1/(1-Veoe re)] = =7.31 T/m2
Stic chiu tai clia hé nén va coc tre sau khi déng la:
R" = Ry+NXQqoc tre = =14.9 T/m2
Tiso R"/R =2.21 lan

Dung trong thé tich clia dat nén sau khi x( Iy coc tre Ia :
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Yan =¥/ (1-Veoetre) =

Stc chiu tai quy uéc ctia nén ddng nhat trong I6p 1 1a:

R'ar = (Ab + B.h)x ygn +DXC'

Axb= 0.361 Bxh= 1.656

(A.b +B.h)xys, +Dxt  3.971 +
- C'=

Tis6 c'/c=

Sau khi xit Iy céc chi tiéu ctia nén dong nhat I :
Yen= 1.97 T/m3
C'= 2.55 T/m2
0= 11 do =>

KIEM TRA BIEU KIEN TRUGT (10.6.3.3)

4.2

Lung nghieng

Dx C'=
95 C'

QR = {0.Q” = §0TQT + goep er

Nén dat dudi day méng :
G6c ndi ma sét dat day mong
V: Téng céc Iuc thing dimg

Mong trén nén cét

@r.Hé s8 stic khang cho sic trugt gitia méng va dat ( Bang 10.5.5-1)

(Bé tong dot tai chd trén dat cat )

Tan 8=Tan ¢, D3l v6i bé tong méng d8 truc tigp trén nén dat
Tan §=0.8Tan ¢,, D3i véi d& méng bé tongdic sén
Qr =Vtand (B& tong d0 tai chd 1¢  8=0

=1.97 T/m2

=14.91 T/m2
4.295 x C'

=14.91 T/m2
=2.55 T/m2
=3.64 |an

KIEM TRA BIEU KIEN TRUGT (DAY BANG)

FS Két luan

TTGH Q, H
(N) | (kN)
la 101 112 0.90
Ib 81 92 0.89

TTGH Q, H FS Két luan
(kN) (kN)
la 101 112 0.90
1b 81 92 0.89
Kiém tra diéu kién lat
Kiém tra It theo diéu kién tai muc 11.6.3.3
11.6.3.3. Bo lat
Vi cdc moéng dat trén dat, vi tri hop luc cua cdc phan luc phii nim bén trong khoang nira gifra cia ddy.

Vi cdc méng dat trén d4, vi tri hop lue cia phan luc phai nim bén trong khoing ba phéin tur cia ddy.

KIEM TRA DIEU KIEN LAT
TTGH IV IH M e bedd Két luan
(kN) (kN) | (kN m) e,<b./4
la 219 112 97| 0444 0.38 NOT
Ib 176 92 77| 0435 0.39 NOT
KIEM TRA DIEU KIEN DO LECH TAM (10.6.3.2.5)
D0 léch tam cla tal trong khdng dugc nugt quéa 3/8 clia cac kich thude B va L tuong (ing =0.71
KIEM TRA DO LECH TAM
TTGHCD| xV' IM | e=EMIZV'| K&t Iuan
(kN/m) | (kN.m/m)| (m)
la 218.74 | 97.09 0.44 OK
Ib 176.32 | 76.74 0.44 oK
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Lung nghieng

Tham khao thém céch tinh khac : Tinh (ing suit day méng, trugt , lat

Tuy theo d6 1&ch tam I8n hay nhd ma su phan bd (ing suat & day méng sé khac nhau , (ing suat [8n nhat & day méng dudc phan biét
phu thudc vao dd 1&ch tam va méng dudc d&t trén 16p dat hay 1a da:

-Khidoléchtame :

N 6e
Cpax = (1 +—
b( b)

max

-Khidoléchtame :

0<e<b/6 néu la dat va b/4 néu la da (Phan bé hinh thang)

N Ge
o =—0-—
min =A==

e=b/6 néu la dat va bang b/4 néu la dd(Phén bd tam gidc)

(Céng thifc 1)

2N
O max B (Cong thiic 2)
- Khi dé léch tam e : e>b/6 néu la dat va bang b/4 néu la dd(Phén bd tam gidc xuét hién ving kéo)
2N
FTmax = 7 (Céng thiic 3)
3(=—e)
2
Zu | | Zu |® J zu |8 ;
g ! H
‘ T 1
TG '
7 i
JMEEEE T 4
0<e (g— e =Si ey g—
Ap lue ddy mong . )
Onee G | Chidudéi Ap ding cong thiiv
» phén b6’ . o L
To hop (kg/cm2) | (kg/cm2) phén e e(m) Nén dét Nén dd
la 2.938 2.938 1.52 0.44(cC. thuc 3 C. thic 1
Ib 2.328 2.328 1.54 0.44|cC. thuc 3 C. thuc 1
Bang 3-1. Tri 88 tham khéo ctia hé s6 ma sat ddy méng f
Loai dat da & ddy méng f
Trang thai déo mém 0,25
D4t dinh Trang thai déo cling 0,25 - 0,30
Trang thai nlta cimg 0,30-0,40
Cat 0,40
Dat 1&n cudi soi 0,40 - 0,50
| Nham thach mém 0,40 - 0,60
Nham thach ciing, bé& mét thé nhap 0,60-0,70
KIEM TRA TRUGT DAY MONG NGHIENG
TTGH V' IH' f V.flH [ko] Két luan
(kN) | (kN.m)
la 219 112 0.400 0.779 1.300 NOT
Ib 176 92 0.400 0.768 1.300 NOT

Kiém tra kha nang chéng truot truot - (Cong thii tinh I3y trong quy pham thiét ké tuong chin (QP-23-65)
* C6ng thiic ki€m toan kha nang chéng truot :

T, 2T
—t_ L<m
Tgn VER
*Trong d6 : - T, : Luc gay trugt tinh toan (kN) - T, : Thanh phan luc ngang gay truot (kN)
- Tgn : Luc chdng trugt gidi han (kN) -y :Hésd masat: =0.40
- P, : Thanh phan luc thang ding (kN) - m: Hé s6 diéu kién lam viéc : =0.80
TTGH Luc ngang gdy truot | Téng ch.dung Luc chdng truot GH YT, Khi nang chéng truot
T, (kN) ZPi (kN) Tgn (kN)
la 112 219 87.5 1.28 NOT
b 92 176 70.5 1.30 NOT

Page 9




Lung nghieng

3.3. NGHIEM TOAN PO LECH TAM

Cu ly tit diém tac dung ctia hgp lyc trén day moéng dén trung tuyén cla day méng
goi 1a do léch tam e. e khéng dude qua 16n dé tranh gay ra lin khéng déu qua lén.
Thudng quy dinh d6 léch tdm ctia ddy méng dat khong dude quéa B/6 (B la chiéu réng
day moéng), b léch tim cia day méng da khong duge lén hon B/4.

C6 thé xac dinh dd léch tdm e theo cong thic:

B Gzg+E,z —E,z
em———S ¥R I

Ly [é (ddt) hodc l% (dd) (3-5)
2 G +E, 6 4

Khi d6 léch tdm qua lén, ¢6 thé mé réng mii tuong hodc dung céc bién phap

tuong tu bién phap tang dé 6n dinh chong lat dé cai thién.

KIEM TRA DIEU KIEN LAT
TTGH v IH M e b/6 Két luan
(kN) (kN) (kN m) e,<b/6
la 219 112 97 0.44 0.317 NOT
b 176 92 77 0.44 0.317 NOT

Kiém toan chiéu day bé méng (Tinh cho 1 m dai méng tudng chin)
10.6.3.1.4. Thi nghiém tém ép

- D3i vdi thiét ké két cdu mong chiju tdi trong Iéch tdm, phdi st dung phén bé dp luc tiép xuc hinh thang hoac hinh tam gidc

dua trén cdc tai trong tinh todn.

1- S0 ligu thiét k& tai mat cét D-D

Bé rong tiét dién a= 1.0 m
Chiéu dai céng son b, 0.70 m
Chiéu cao cong son tai mat cat D-D hpo= 0.90 m
Ap lyc TB day moéng cudng do la Grp = 0.2881 N/mm2 =288.11 KN/m
Ap luc TB day méng cudng do Ib Orp= 02283  N/mm2 =228.34 KN/m
M& men khang usn W= 0.1350 m3 =135000000
Cudng dd chiu kéo clia Bé tong f= 0.63.f'c™® =2.20950 N/mm2
Mb6 men tai tiét dién ngam céng son( mép trong than tuong)
Heé s6 strc khang cho céc két cdu (Ubh , kéo, cét) [} =0.90
Tal trong tac dung SD 1, I,
D4t d3p trén cong son p1= 40.46 50.58 36.4]
Hoat tal sau lung tudng P2= 41.25 72.19 72.2
Ban than méng Ps= 21.18 26.48 19.1
CONg P1+P2*Ps =0 Ge= 102.90 149.25 127.67

2- Tinh toan ngi luc
NGi e tai tiét dién cong son :

Trang thél cuong do la .
Mo men M= (Gu-ge)b?y/2 = 34.02kN.m = 34021131 N.mm
Luc cét V.= (Gw-gu)bs - 97.20 kN = 97203 N
Trang thal cuong do Ib
M6 men M= (ow-9 tc)'b22/2 = 24.66 kN.m = 24664988 N.mm
Luc it Vo= (Cw-9u)bs - 90.61 kN = 90606 N
i M
3- Kién todn tiét dién theo mé men O = W <[o]
Ung suét kéo bé téng [fr=c]
é Gi iu ké Két lug
TTGH Mép dudi | Chiju kéo uan
N/mm?2 N/mm2
la 0.252 1.99 OK
Ib 0.183 1.99 OK
4- Kién todn tiét dién ddy tuong than theo luc cat Vumax= 97 kN
Hé s6 strc khéng cho cac két cdu (Ubn , kéo, cét) [ =0.90

- St khang cét Vn, phai dudc xac dinh baing tri s6 nhd hon cua:
{V“, SVAV, +V, Vs=Vp=0 (Mdng bé tdng khdng cé cot thép)
Vl\ = i

n .
V,,=025fbd, +V,

- Sl khang cit danh dinh do Ging suét kéo trong bé tong theo diéu 5.8.3.3

V,=V. = 0.0834,/T.b,d, =523966 N
V,5=0.25.f,.b,.d, =3075000 N
B: H& s8 biéu thi kha nang cla bé tong bi nitt chéo truyén luc kéo quy dinh tai diéu 5.8.3.4 =2.0
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Lung nghieng

Vi=Min(Vy1,Vig)= =524.0 kN
Vi=0.V,, =4716 kN
Kiém tra diéu kién V<=V, OK

5- S6 liéu thiét ke tai mat cat C-C

Bé rong tiét dién a= 1.0 m
Chiéu dai cong son b, 0.10 m
C}hiéu cao cong son tai mat cat C-C he.c= 0.900 m
Ap luc TB day moéng cudng do la Grp = 0.2881 N/mm2 =288.11 KN/m
Ap luc TB day méng cudng dd Ib Grp = 0.2283  N/mm3 =228.34 KN/m
M& men khang udn W= 0.1350 m3 =135000000 mm3
Cudng db chiu kéo clia Bé tong f= 0.63.f'c™*= 2.21 N/mm2
MG6 men tai tiét dién ngam coéng son( mép trong than tudong)
Hé s6 stfc khang cho céc két cau (Ubn , kéo, cét) [} =0.90
Tal trong tac dung SD 1, Iy
D4t d3p trén céng son p1(kN/m) - 0.00 0.0
Ban than méng P3(kN/m) 21.18 26.48 26.5
Cong p;+Po+Ps =Gic ge(kN/m) | 21.18 26.48 26.48

6- Tinh toan ngi luc
NGi e tai tiét dién cdng son :

Trang thél cuong do la .
Mo men M= (Gw-gi)b 2/2 = 131 kN.m = 1308150 N.mm
Luc cat Vo= (Gw-gu)bs - 26.16 kN = 26163 N
Trang thal cuong dé Ib
Mé men M= (0w -gtc).b,2/2 = 1.01 kN.m = 1009335 N.mm
Lyc cat Vo= (Gw-9w)bs - 181.68 kN = 181680 N
7- Kién todn tiét dién theo m6 men O = % <[o]
Ung suét kéo bé téng [fr=c]
TTGH Mép dudi | Chiu kéo Két ludgn
N/mm2 N/mm2
la 0.010 1.99 OK
b 0.007 1.99 OK
Kiém toan mat cit day tudng than (mét cat B-B)
Bé rong tiét dién a= 1m
Cudng dd chiu nén cua Bé tong M200 fe= =12.30 mPa
Cudng dd chiju kéo ctia Bé tong fi= 0.63.f'c*® =2.21 N/mm2(Mpa)
Cudng dd chiu nén cua vira xdy da hdc mac 100 R= fe= =1.96 N/mm2
Cuding dd chiu kéo clavira xay fi= 0.63.f'c"® =0.88 N/mm2(Mpa)
Hé s6 stfc khang cho céc két cau (Uén , kéo, cét) [ =0.90
F=a.l; =1.10 m2 (Dién tich tiét dién day tuong than)
W=L,.a%/6 =0.20 m3 (M& men khang udh day tuong than theo phudong ngang TC)
NGi luc tai ddy tuong than (Tinh 1 m dai) Stc khang TT BTéng Stuc khang TT dd héc xady
TTGH IV IH M Chiu nén |Chiu kéo Chiunén [Chiu kéo
(kN) kN) | (kN-m) N/mm2 | N/mm2 N/mm2 N/mm2
la 65 71 33 11.07 1.99 1.77 0.79
b 51 62 32 11.07 1.99 1.77 0.79

* Tinh duyét cuwong do ciia twong chan :

om N M
Diéu kién : F W

Gmax < Rﬂ
Néu : Opmin <0 thi: Oy, < Ry (Bétong chiu kéo)

Bang tinh Ung suét tai ddy tuong than bé téng

Ung suét tai déay tuong than
TTGH Omax Gmin Mép ngoai Mép trong
N/mm2 N/mm2
la 0.224 -0.11 Chiu nén OK Chiu kéo OK
Ib 0.205 -0.11 Chiu nén OK Chiu kéo OK
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Bang tinh uing suét tai ddy tuong than da héc xdy

Ung suét tai day tudng than
Omax Omin Z A Z
TTGH M Mép ti
Nimm2 | Nimm2 ©p ndoal ep frong
la 0.224 -0.11 Chiju nén OK Chiu kéo OK
Ib 0.205 -0.11 Chiu nén OK Chiu kéo OK

Kién todn tiét dién ddy tuong than theo Iuc cat

V=V +V+V,
V, = min .
V, =025 bd +V,

- St khang cét Vn, phai dudc xac dinh bing tri s6 nhd hon cua:

Vs=Vp=0 (Mbng bé téng khdng cé cét thép)

- Sc khang cit danh dinh do Ging suét kéo trong bé tong theo diéu 5.8.3.3

V,=V. = 0.0834,Tb,d, 640403 N
V,,=0.25.f_.b,.d, =3382500 N
B: H& s6 biéu thi kha nang cla bé tdng bi nit chéo truyén Iuc kéo quy dinh tai didu 5.8.3.4 =2.0
VamMin(Viy, Vog)= =640.4 kN
Vi=6.V, =576.4 kN
Kiém tra diéu kién V<=V, OK
AP LUC CHIU TAI (MPa)
LOAI VAT LIEU CHIU TAI PO SET TAI VI TRI | Ving gid tri théng | Gid tri nén
thudng dung
Pd hod thinh két tinh vd dd bién chét, | D4 rat rin, bén 5,7dén 9.6 TT
graphit, diorit, bazan, go nai, cudi két gin két
hoan toan (trang thai bén cho phép va céc vét
nit nho)
D4 bién chat hinh 14, d4 phién, diép thach | P4 rin, bén 2,9 dén 3.8 34
(trang thdi bén cho phép céc vét niit nho)
Di trim tich, da phién sét gan két cimg, di | Da ran, bén 1,4dén 24 1,9
bun, sa thach, déd voi khong ¢6 hang
P4 goc phong hod hoic v cia bat ky loai dd | D4 rin trung binh 0,77 dén 1.1 0,96
ndo trir dd sét trong tinh trang bén (diép
thach)
D4 phién sét dim chat hodc dd c6 sét cao | Dd ran trung binh 0,77 dén 1,1 0,96
khéc & trang théi bén
Hén hop cdp phéi t6t cia dat hat min va hat | Rét chat 0,77 dén 1,1 0,96
tho, dd tang sét cdt cudi lin bang gid, ting
dit mat cing, sét tang lin (GW-GC, GC, SC)
Soi cudi, hén hop soi cudi-cdt, soi cudi-tang | Rat chit 0,57 dén 0,96 0,67
(GW, GP, SW, SP) Chat vira dén chat 0,38 dén 0,67 0,48
Ri 0,19 dén 0,57 0,29
Cit tho dén trung, cdt 14n soi san (SW, SP) Rit chat 0,38 dén 0,57 0.38
Chat vira dén chat 0,19 dén 0,38 0,29
Roi 0.096 dén 0.29 0.14
Cat min dén trung, cit trung dén tho, pha sét | Rat chat 0,29 dén 0,48 029
hoac bun (SW, SM, SC) Chat vira dén chat 0,19 dén 0,38 0.24
Roi 0.096 dén 0.19 022
Cat min, cit min dén trung, pha sét hoac bun | Rat chat 0,29 dén 0,48 0,29
(SP, SM, SC) Chat vira dén chit 0,19 dén 0,38 0,24
Roi 0,096 dén 0,19 0,22
Sét vo co dong nhat, sét cét hodc sét bin (CL, | Rat cing dén ran 0,29 dén 0,57 0,38
CH) Cimg vira dén ciing 0,096 dén 0,29 0,19
Mém 0,048 dén 0,096 0,048
Bin v6 co, bin cdt hoic biin sét, biin dang | Rét cimg dén ciing 0,19 dén 0,38 0,29
dai-sét-cdt min (ML, MH) Cimg vira dén ciing 0,096 dén 0,29 0,14
Mém 0,048 dén 0,096 0,048

Page 12




