Chuong 3:

MONG BANG

3.1TOM TAT CO SO LY THUYET
3.1.1 Chon vat liéu Jam méng
Két cdu mong:

3.1.1.1

C6t thép:

Thép chiu luc: thép All tré 1én , thép co go, duong kinh ¢ > 10; khoang cach
cdt thép (70 + 300)mm.
Thép céu tao: thép Al tré 1én.

Bang 3. 1 Cuong do cua thép thanh TTGH [

Cuong do cua thép thanh TTGH I
Nhom thép A | C1onE 40 chiu kéo Mpa Cuong do E
C Cét doc R. Cot dgu, xi€n | chijunén Rsc (Mpa)
1 225 175 225 210000
2 280 225 280 210000
3 365 290 365 200000
3.1.1.2 B¢ tong:

Cap do bén chiu nén cua bé tong gia cudng can lay bang cap bé tong cua ket

cau

duoc gia cuong va khong nho hon B12,5 d6i véi mong.

Bdng 3. 2 Cap d¢ bén cua bé tong TTGH I

Trang Cap d0 bén ctia bé tong TTGH 1
Thai 12,5 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60
Nén Ry, 7,5 | 85 | 11,5]14,5]17,0]19,5|22,0 | 25,0 | 27,5 | 30,0 | 33,0
KéoRy: [0,66(0,75] 0,9 |1,05]1,20| 1,30 | 1,40 | 1,45]1,55| 1,6 | 1,65
Ep 21 | 23 | 27 | 30 [32,5[34,5| 36 |37,5| 39 [39,5] 40

(Mpa)(10*)

B¢ tong 16t:

Cép do bén > B7,5; chiéu day & > 10cm (thuong & = 10cm).

DPéi véi cdt thép doc chiu luc (khong ung luc trudc, ting luc trude, Gng luc
trude kéo trén bé), chiéu day 16p bé tong bao vé can duoc liy khong nhod hon
duong kinh c6t thép hodc day cap va khong 16n hon:

0O 0O O O O O

o

Trong dam méng: 30mm.

Trong mong:

Lap ghép: 30mm.

Toan khi khdi khi ¢6 16p bé tong 16t: 35mm.

Toan khéi khi khong c6 16p bé tong 16t: 70mm.

Trong két cdu mot 10p 1am tir bé tong nhe va bé téng rong cip B7,5 va thap
hon, chiéu day 16p bé tong bao vé can khong nho hon 20mm, con dbi voi
cac panen tuong ngoai (khong co 16p trat) khong dugc nho hon 25 mm.

Dbi voi cac két cau mot 16p 1am tir bé tong td ong, trong moi trudng hop
16p bé tong bao v¢ khong nhd hon 25 mm.

Trong nhimng ving chiu anh hudng ctia hoi nudc man, 1y chiéu day 16p bé tong

bao

vé€ theo quy dinh sau:



Bdng 3. 3 Chiéu day I6p bé téng bao vé

Keét cau lam viéc trong ving

Khi quyén
A A oK, 4. K . Nude Trén b(‘)', Gan b(‘)',
Yéu cau thiéet ké Ngap 16 . ) ciich mép | céich mép
nuée® en Trén mat R R
: nwoc tr 0 | nwoe tir 1

xuon . h ,
& | muée kmdén1 | km dén 30

km km

Méc bé tong, MPa) 304014050 |30[40]50(25[30]|40]25[{30)40

D¢ chong tham nudc,

) 8 101101128 |10(12]|6 |8 |10/6 |8 |10
atm®

Chiéu day 16p bé tong
bao vé cot thép, mm®

- Két cdu ngoai troi 5040 (30|40 3025
- Két cau trong nha 40 |30(25|30|25|20
- Nudc bién 50 |40 |70 | 60 | 60 | 50 | 40
- Nudc lg ctra song 40 | 30 | 60 | 50 | 50 | 40 | 30

Bé rong khe nit gioi

han, mm®
- Két cau ngoai troi <0,1 |<0,05 |<0,1 <0,1 <0,1
- Két cdu trong nha - - <0,1 <0,15 <0,15

- Bé mat ké} cau phang, khong gy dong nudc, khong
gay tich ty am va bui,
- Han ché s dung két cAu BTCT dang thanh manh

Cau tao kién trac X 2 2
(chop, lan can chan nang),

- C6 kha nang ti€p can tdi moi vi tri dé ki€ém tra, stra
chtra.

CHU THICH:

1) Béi v6i két ciu bé tong khong co cot thép ¢ ving khi quyén khong bat budce
thuc hién yéu cau v€ mac bé tong theo Bang 1.

2) Déi véi két cau bé tong khong co cbt thép & ving khi quyén bién khong bét
budc thyc hién yéu cau vé do chong tham nudc theo Bang 1.

3) Chiéu day 16p bé tong bao vé cot thép duogc tinh bang khoang cach gan nhét tir
mat ngoai két cau toi mit ngoai ¢t thép dai.

4) Két cqu trong dat & ving ngap nudc va ving nude 1én xudéng duoc bao vé twong
tu nhu két cau trong vung ngap nudc.

5) Bé rong khe nirt gi61 han cho trong bang ng vdi tac dung cua toan bg tai trong,
ké ca dai han va ngan han. Déi véi két cAu bé tong cbt thép tng suat trudc khong
cho phép xuat hién vét nut.




_ Cac két cdu thi cong bang phuong phap d6 bé tong dudi nudc (coc nhdi, dai
moéng) phai ting 20mm chiéu day bao vé so v6i yéu cau téi thiéu ghi & Bang
trén.

- Trong moi truong hop khong duge thiét ké chiéu day 16p bé tong bao vé nho
hon 30mm ddi véi két cu bé mat truc dién véi hoi nude bién hodc nude bién.

- Do sau dat mong hn=r (diéu kién dia chat va tai trong ...).

- Kich thuéc mong: b x 1.

3.1.2 Xac dinh tai trong tai chan c{t

Mng Mnc T : Mnl] : MHE Mnl;
1 } > Hlt]] } > HIIE f Hn[
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Hinh 3. 1 Ngoai luc tac dung lén mong

N Mt HY — N©, M, H
Giai ndi lyc tr mo6 hinh khung khdong gian.
3.1.3 Chon chiéu siu dit méng
Chiéu sau dat mong duoc quyét dinh boi:
- Chtic ning ciing nhu dic diém két ciu ctia nha va cong trinh ( vi du co hay
khong c6 tang ham, duong dng ngam, méng cua thiét b ...).
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Khéng co ting ham

/

C6 tang ham
Hinh 3. 2 Céng trinh cé tang ham hay khéng tang ham

- Tri s0 va dac di€ém cua tai trong va céc tac dong tac dung lén nén;
- Chiéu sau sau dat mong cua cong trinh va thiét bi bén canh (néu khong can
thiét, khong nén dit sau hon mong nha bén canh);

Mong cii

I . Mong moi
i

Khong nén
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f Mong cii

Nén
Hinh 3. 3 Mong cong trinh hay thiét bi bén canh mong thi cong

- Pia hinh hién tai va dia hinh thiét ké cua noi xay dung;
- Dam bdo chong truot;

]

%

Khong nén lam

Nén lam
Hinh 3. 4 Bam bdo chong triegt cho méng
Piéu kién dia chit cua noi xay dung (tinh chat xay dung cua dat, dic diém
thanh 16p cta ting loai dat, co cac 16p dat nam nghiéng dé truot, cac hang 18

do phong héa hodc do hoa tan mu01,..),
- Tranh cac moé hoa tan ( mé muoi....);

FY T

Lép Dét Xau AALIIIIAI S,

_____________________

Lép Dat Tot

Hinh 3. 5 D¢ sdu dat mong theo diéu kién dia chat



- biéu kién dia chat thiy van (muc nudéc ngam, tang nudc mat va kha nang

3.14

thay d6i khi xay dung va sir dung nha va cong trinh, tinh &n mon cua nudce
ngam,...); ) o

Su x61 mon dat & chan cac cong trinh xay & cac long song (mo cau, try cac
duong ong,...);

)
=

Hinh 3. 6 X6i mon chan mong

Chiéu sdu dit méng can phai du dé khi tinh theo trang thai gidi han nén 1am
viéc duoc chac chan.

Xac dinh so b kich thuwéc méng

Xé4c dinh chiéu dai méng bang (L):

Dua vao kién trac cla cong trinh.

Néu mit bang rong thi nén chon moéng c6 dau thira dé nodi luc trong mong phan
b hop 1i hon.

Chiéu dai dau thira nén kéo dai ra thém Y - % chiéu dai trung binh cta cac nhip.
Khi tinh toan bién dang cta nén ma dung cc so do tinh néu & TCVN 9362-
2012 muc 4.6.8, thi ap lyc trung binh tac dung 1én nén & dudi ddy méng do cac
tai trong nén & TCVN 9362-2012 muyc 4.2.2 gay ra, khong dugc vugt qué ap luc
tinh toan R (kPa) tac dung 1én nén tinh theo cong thirc:
R:M(Axbxj/n+B><h><7/}1+}/11><h0) (3.1

tc

Trong do:

- myva mlan lugt 1a hé sb didu kién lam viéc clia nén dat va hé sé diéu kién
lam viéc ctia nha hodc cong trinh o tic dung qua lai véi nén, 1dy theo TCVN
9362-2012 muc 4.6.10;

- ki 12 hé s6 tin cay liy theo TCVN 9362-2012 muc 4.6.11;

- A, BvaD la cic hé s6 khong thir nguyén lau theo Bang 14 phu thudc vao tri
tinh todn ctia géc ma sat trong @n xac dinh theo TCVN 9362-2012 muc 4.3.1
dén 4.3.7;

- blacanh bé (bé rong) ciia ddy mong, tinh bang mét (m);

- hla chiéu sau dit mong so véi cdt qui dinh bi bat di hodc dip thém, tinh bang
mét (m);



yi' 14 tri trung binh (theo ting 16p) cta trong luong thé tich dat nam phia trén

d6 sau dat mong, tinh bang kiloniuten trén mét khdi (kN/m?);

v ¢6 ¥ nghia nhu trén, nhung cua dat nim phia dudi day méng, tinh bang

kiloniuten trén mét khéi (kN/m?);

cn 12 trj tinh toan cua luc dinh don vi cua dat nam truc tiép dudi ddy mong,

tinh bang kilopascan (kPa);

ho=h — hy 13 chiéu sdu dén nén tang ham tinh bang mét (m). Khi khong cod

tang ham thi 1y ho = 0;

hw 13 chiéu sau dit mong tinh d6i ké tir nén ting ham bén trong nha c6 tang

ham, tinh theo cong thuc:

hy = hy +hy 2
Vi

h; 1a chiéu day 16p dat & phéi trén ddy mong, tinh bang mét (m);

h2 14 chiéu day cua két ciu san tang ham, tinh baing mét (m);

Ve 12 tri tinh toan trung binh cta trong lugng thé tich cta két cdu san tang
ham, tinh bang kiloniuten trén mét khbi (kN/m?).

Véi my, mo, ke, A, B, C, D xem theo muc huéng dan 4.6.9 TCVN 9362:
2012.

> Gia st b =1 tinh duoc Ry vira tim dugc vao diéu kién stre chiu tai tiéu chuan
cua dat nén dudi ddy mong:

fc

p=7+7tb xD, <R, 3.2)
Nt(:
- FZ—R” — D
Vi f

> Vi F=Bx L ta suy ra duoc B tir L 1a chiu dai cia mong.

(@)

(@)

Chon chiéu cao dim méng: H, = [é =%l 3.3)

Chon chiéu cao canh méng: H . =200mm 3.4)

3.1.5 Kiém tra on dinh dat nén:
(Muc 4.6.9 TCVN 9362:2012)

Bdng 3. 4 Phén logi dam trén nén dan hoi

al Loai dim méng Ghi chu
Co6 thé tinh toan véi gia
<m/4 Dam moéng ngan thiét mong cing tuyét dbi
va phan lyc nén phan b
déu hoic hinh thang.
n/4+m Dam méng dai hitu han
> T Dam moéng dai vo han




Cach xac dinh hé s6 nén k:

TH1: thuc hién thi nghi€ém ban nén hién trudng loai hinh tron

k=Z=2271 (3.6)

S S2—S1

TH2: thuc hién thi nghi€ém ban nén hién truong loai hinh vuéng

2 Y
k=kos (222)" (trén nén ca) (3.7)
k=kos () (trén nén sét) (3.8)

Dbi voi mong hinh chir nhat (B(m)xL(m)), hé s6 nén duoc chuyén ddi tir mong
vudng theo cong thuc:

_k@xn)(147)

e (3.9)
Bang 3. 5 Gid tri Ko theo tén,trang thdi dat
Loai dat Trang thai Koa (MN/m?)
ROi 8-25
Cét kho hodc 4m Chat TB 25-125
Chit 125-375
ROi 10-15
Cat bio hoa Chat TB 35-40
Chat 130-150
Déo (qu =100 — 200 kPa) 12-25
sét Déo cting (q.=100-200 kPa) 25-50
Cung (qu> 400 kPa) >50

Vi qu la strc chiu nén mot truc cua dat nén

TH3: Tir thi nghiém SPT cho dit cat

Theo Scott ( 1981) dé nghi mot cong thirc twong quan xac dinh ko3 tir két qua xuyén
dong SPT cho dat cat:

kos (MN/m?) = 1,8N

Mot cong thirc gan diing xac dinh hé s6 nén k thuong duoc sir dung:

___Es
B (1-v2)

(3.10)




3.1.5.1  Truong hop 1: mong cing tuyét dbi (aL < m/4)
Trong d6: L 1a chiéu dai méng

véi k* = kB (3.10)

a=1%
4E1

Trong do: k 1a h¢ s6 nén

Khi tinh toan bién dang ctia nén thi 4p lyc trung binh tic dung 1én nén ¢ dudi day
moéng do céc tai trong néu trong 4.2.2 gay ra, khong duoc vuot qué ap luc tinh
toan R tac dung 1én nén tinh theo cong thirc:

biéu kién on dinh ctia nén dady mong:

11 S 1,2RU
{pmax (3.11)

Puin 20
Trong do:
R™: cuong do (st chiu tai tiéu chuan) cua nén dudi ddy mong.
Tur B d4 xé4c dinh & trén, ta tinh lai R" dé kiém tra do 6n dinh cua nén.
P
.

Iz
min

} : Ap luc ti€u chuan cyc dai va cuc tiéu do mong tac dung 1én nén dat

c Nt(,’ 6M[C
P = T Ve XD, (3.12)

Tai trong ti€u chuan

Ntt
n

g =t (3.13)

n
M"

n

N[C

Mtc

Tong tai trong theo phuong thing dung:
N =N" + N% + N"; + N + N + N
H" =H"1 + H>+ H" + H'%+ H"%+ H% (3.14)

Mtt: ZMtt + ZNtti X x + ZHtti X h



Khoang cach tir cac diém diat lyc dén trong tdm day mong

T

SO YR S S

B C D E F

Hinh 3. 7 Khodng cdch diém ddt lwc va chiéu quay momen

- Luc doc N theo phuong Z: Le)
T
—>(+)

- Luc ngang H theo phuong X:
«~ ()

™ Theo chiu KBH: (+)

- Momen M quay quanh truc Y:
quay q : "7 Ngugc chiéu KDH: (-}

3.1.52 Truong hop 2: mong mém . . ‘ o
Lay phan luc dat nén trong truong hop tinh nén trén dam dan héi Winkler dé kiém tra.

A |
B ki T
B L
By Bt
R LA N
PR g F e e

Pmax S R-H

Hinh 3. 8 Nén Winkler



3.1.6 Kiém tra lin
(phu luc C, TCVN 9362:2013)

Cac rinh gl hoach

|
I
|
i i
Fe e N e I |

Cao irinh thién nhifn f B |
|.

A L Eraa

' ' /|
Cao trinh ddy moeng R 7] /o 3
L 4 mﬂu s

]
jﬂf_f; Ro=p-pd

=IST han owrdd
chidu dav chju nén

b bpor

Hinh 3. 9 So d6 tinh lin theo phwong phép céng I6p
3.1.6.1  Ap luc thuc té trung binh dudi ddy mong:

Ic

7 +7s %D, (3.15)

p =
Trong do:
- N4 tong lyc nén tiéu chuan.
- Fla dién tich day méng.
- v 1 dung trong cua 16p bé tong va phan dat phia trén ( thuong iy 1a 22

kN/m?)
- Drla d¢ sau dat moéng ké tir cao trinh quy hoach ( dép thém hoac san ui
bot di).

3.1.6.2  Ung suat trong dat tai ddy mong do trong luwgng ban than phia trén gay ra
(muc C.1.2. TCVN 9362:2012).

Truong hop 1 : Nén duéi 16p dit dip chua dat d6 c6 két hoan toan (U < 90%)
o4 = Vi X hj (3.16)
Trong do: yj* 1a dung trong cac 16p dét phia trén ddy mong.
hi’ 12 bé day céc 16p dat phia trén ddy méng (tinh tir cao trinh thién
nhién dén day mong).
Trudng hop 2 : Nén dudi 16p dat dap da dat do on dinh (U > 90%)

o4= vy xh (3.17)



Trong do: yi* 1a dung trong cac 16p dét phia trén ddy mong
h 12 bé day cac 16p dat phia trén ddy mong (tinh tir cao trinh quy hoach
dén day mong).
3.1.6.3  Ung suat do trong lwong ban than dit nén ¢ d6 siu z dudi diy mong:

(muc C.1.2 TCVN 9362:2012).

04,= Vi X (z+h) (3.18)

Trong d6:  vi 1a dung trong cta cac 16p dat dudi ddy moéng.
z 12 d0 sau dén diém can tinh lan.
3.1.6.4  Ap lyc thém thang ding trong dat duéi day méng ( muc C.1.2 TCVN
9362:2012).
) Po=P —Ppd ’ q (3.19)
3.1.6.5 Ung suat thém trong dat & do sau z ké tir day méng ( muc C.1.2 TCVN
9362:2012).
Ooz= 00X (P — Pg) =X Po (3.20)

Trong d6: o 13 hé s6 thay doi ung suét trong déat do ap luc gdy lun gay ra, phu thudc do sau

- 2Z 4. ) , P \ Ao ge g ~ A \ A \ ”
tuong do1 m= 5 va hinh dang cua day mong con do1 véi mong chir nhat thi phu thudc vao ty
N , , l
s0 cac canh cua n6 n= >
Trong do:
- o la hé s6 tinh dén sy thay ddi theo d6 sau cua ap lyc thém trong dat, phu

thudc d6 sau tuong ddi 2z/b va hinh dang ciia diy moéng. ( tra bang C.1
TCVN 9362:2012);

Bdng 3. 6 Hé 56 o

m= 2z/b Hé s6 a doi véi cac mong
Bang
hodc Chir nhat ing vé1 ty s6 cdc canh n=1/b khi
- n>10
m=z/r | Hinh 1 1,4 1,8 2,4 3,2 5
I 2 3 3 5 6 7 8 9
0,0 1,000 { 1,000 | 1,000 | 1,000 [ 1,000 | 1,000 [ 1,000 | 1,000
0,4 0,949 | 0,960 | 0972 | 0975 | 0976 | 0977 | 0977 | 0,977




12 | 0,547 | 0,606 | 0,682 | 0,717 | 0,740 | 0,749 | 0,754 | 0,755
1,6 | 0390 | 0449 | 0,532 | 05578 | 0612 | 0630 | 0,639 | 0,642
24 | 0214 | 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0470 | 0477
2,8 | 0,165 | 0,201 | 0,260 | 0,304 | 035 | 0383 | 0410 | 0,420
3,6 | 0,106 | 0,130 | 0,173 | 0,209 | 0,250 | 0,283 | 0,320 | 0,337
40 | 0,087 | 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 | 0,306
48 | 0,067 | 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 | 0,258
52 | 0,053 | 0,066 | 0,091 | 0,112 | 0,141 | 0,170 | 0,208 | 0,239
6,0 | 0,040 | 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,172 | 0,208

6,4 0,036 | 0,045 | 0,062 | 0,077 | 0,098 | 0,122 | 0,158 | 0,106
7,2 0,028 | 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 0,133 | 0,175
7,6 0,024 | 0,032 | 0,044 | 0,056 | 0,072 | 0,091 0,123 | 0,166
8,4 0,021 | 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 | 0,150

8,8 0,019 | 0,024 | 0,034 | 0,042 | 0,055 | 0,070 | 0,098 | 0,144
9,6 0,016 | 0,020 | 0,028 | 0,036 | 0,047 | 0,060 [ 0,085 | 0,132

10,0 0,015 | 0,019 | 0,026 | 0,033 | 0,044 | 0,056 | 0,079 | 0,126
11 0,011 | 0,017 | 0,023 | 0,029 | 0,040 | 0,050 [ 0,071 0,114

12 0,009 | 0,015 | 0,020 | 0,026 | 0,031 0,044 | 0,060 | 0,104

CHU THICH: Déi véi nhiing gia tri trung gian ctia m va n, a xac dinh bang ndi suy

Doi véi tinh mong bang, ta do cdt 1 dé xac dinh hé s6 m = 2z/b sau do ta tra cot 9 dé
xéac dinh hé sd o, v6i nhiing gia tri m khong c6 trong bang C.1 ta sir dung phuong phap noi
suy dé xac dinh hé s6 a.

Xéc dinh ving nén can tinh lan (muyc C.1.5 phyc luc C TCVN 9362:2012).

D¢ sau tang chiu nén cia nén z dugc han ché dua vao ti so gitta cac dai lugng thém do
mong hodc khi ké dén anh hudng ca cdc mong lan cén ( theo phuong dung qua trung tam
mong) va ap luc thién nhién tai cung do sau.

Khi c6 nudc ngam, &p luc thién nhién dugc xéc dinh c6 ké dén tic dung day nodi cua
nudc.

Doi vai dat sét va dat cat:

p;z =O’2Xpdz' (321)

Dbi voi dat c6 gidi han dudi ciia ting chiu nén di tim duoc két thic trong 16p dat c6 E < 5000
kPa thi:

p;z = O’IXpdz' (3'22)



3.1.6.6 Do lun nén moéng theo phuong phap cong 16p xac dinh theo: (muc C.1.6

Trong do:

phu luc C TCVN 9362:2012).

S:ﬂxzpl‘Tth (3.23)
" F

1

n: sd 16p chia theo d¢ sau cua tﬁng chiu nén cua nén;

hi: chiéu day cua 16p dét thu i;

Ei : module bién dang cua 16p dét thu i;

pi : ap luc thém trung binh trong 16p dt th I, bang nira tong s6 ap luc thém po.
tai gidi han trén va dudi cua 16p do;

B: 1a hé s6 khong thtr nguyén va bang 0.8.

3.1.6.7  Tinh toan nén theo bién dang phai xuit phat tir diéu kién: (muc 4.6.6

Trong do:

TCVN 9362:2012).
S < Sa (3.24)

S 1a tri bién dang ctia nén véi nha hodc cong trinh xac dinh bang tinh toan theo
chi dan ctia Phy lyc C ( trong tinh Iic thi S 1a d6 lin cta nén thuoc cac mong
riéng r€ theo muc 4.6.5).

Seh 12 bién dang gidi han cho phép ciia nén véi nha hodc cong trinh quy dinh &
4.6.21 dén 4.6.27.

Bién dang giéi han cho phép ctia nén nha va cong trinh S ldy theo bang 16 TCVN
9362:2012. Theo Bang 16 khi tinh lin do khong xac dinh dugc cong trinh dang thuc hién
thudc loai nao nén ta cho do 1an bé nhit 1a Sen 12 8cm.

3.1.6.8  Xac dinh hé s nén ltn (muc 4.4.7 TCVN 4200:2012)

Trong do:

=S "h (3.25)

a =
n,n—1 5 S
n~ Y-

en1 1a hé sb rong & cp tai trong thu n-1;

e lahé sd rong & cép tai trong tha n;

on-1 12 4p lyc nén thang dung cap thir n-1, tinh bang kPa;
on 12 4p lyc nén thang dung cap thir n, tinh bang kPa;

3.1.6.9  Xéc dinh modun bién dang cua dat: (phu luc A TCVN 4200:2012).

Trong do:

£ l+e,

X fxm, (3.26)

a

-E, 12 hé s6 rdng ban dau ctia dat ( (mg voi cap tai 0-25);

-B 1a hét s6 phu thudc vao bién dang ngang, 1y p=0,8;



-a la hé s6 nén lun.

my 12 h¢ s6 chuyén d6i modun bién dang trong phong theo modun bién dang xac dinh bang
phuong phép nén tai trong tinh.

Dbi v6i cong trinh nhoé va vira (cap II-1V), khi khong c6 két qua nén tai trong tinh thi hé sd
mi duoc 13y theo bang dudi day dbi vai loai sét c6 ngudn gde bdi tich, suon tich co chi sb sét
Is=B < 0,75 (mx tra theo o) .

Bdng 3. 7 Hé s6 my

Loai dét Tri s6 clia cdc hé s6 mk khi hé s6 rong e bang
0,45 0,55 0,65 0,75 0,85 0,95 1,05
Cat pha 4 4 3,5 3 2 - -
Sét pha 5 5 4.5 4 3 2,5 2
Sét - - 6 6 5,5 5,5 4,5
Bang 3. 8 Bang irng sudt mong chinh
Po~P - B
Paz = ViX | pg (ung Poz=0 Xpo
Do sau z (img sudt gay (g suét giy
z (m) L(m) | B(m) |2z/B |L/B suat thién | lun ngay | ¢ Itn theo do
nhién) day sdu z)
mong)
Zg
Z1
Z2

Bang 3. 9 Bang irng sudt gdy hin do méng dnh hwong gdy ra trén méng chinh

Po~™P - o
Piz = 'Yl X pd’(l'l’ng Poz= kz X po
Do sau z (mng suat gay (ng suat gy
z (m) x(m) | B(m) | 2B\ X/B | d¢ thien | lun ngay ke lan theo do
nhién) day su z)
mong)
Zg
Z1




Bang 3. 10 Bang vng sudt gdy lin tong cong

D¢ sau Poz oz 7 )
z(m) . £, A1y A A (ting suat gay lun do Tong tng suat gay
(Gng suat gay lun theo dg sau z)
(kN/m?) i mong anh hudéng ltn
theo d¢ sau z) Y Doz
(KN/m?)
Zo
Z
Z2

Ap lyc theo phuong thiang ding qua diém C ( trong tdim diy méng chinh ) do moéng anh
hudng gay ra :

Po.*

=k, Po

- Pola ap luc gay lun tai day mong.

(3.27)

K. tra theo bang tra hé sd phan bd Gmg suat tai trong thing dimg phan bd déu hinh biang

Bang 3. 11 Bang tinh lun

Lop A S;
A Chiéu A A i

phan . Do sau Y Pozi B E;

1

2

S=> Si




Mong tinh toan

Mong anh hudng

DA

Mwc nwéc ngdm

04b

+/

/

Hinh 3. 10 Mong anh huong tac dong lén mong chinh



Bdng 3. 12 Bang tra hé sé phdn bé vng sudt tdi trong thang dirng phdn bé déu hinh bang

x/b
z/b 0 0.1 0.25 0.5 0.75 1.0 1.25
K. Kx K. K. Kx K- K. Kx K. K. Kx K- K. Kx Ke K. Kx K. K. Kx K.

0 1 1 0 1 1 0 1 1 0 0.5 0.5 0.32 0 0 0 0 0 0 0 0 0

0.1 [{0.997|0.752| 0 |0.996 | 0.743 | 0.010 | 0.988 | 0.685 | 0.038 | 0.500 | 0.437 | 0.315 | 0.011 | 0.180 | 0.042 | 0.002 | 0.082 | 0.011 | 0.000 | 0.048 | 0.005
0.2 [0.977|0.538| 0 |[0.973|0.527 | 0.032 | 0.937 | 0.468 | 0.103 | 0.498 | 0.376 | 0.306 | 0.059 | 0.270 | 0.116 | 0.011 | 0.147 | 0.038 | 0.003 | 0.090 | 0.017
0.3 [0.937|0.375| 0 |0.928 | 0.367 | 0.051 | 0.866 | 0.334 | 0.144 | 0.495 | 0.320 | 0.292 | 0.120 | 0.288 | 0.171 | 0.030 | 0.188 | 0.072 | 0.010 | 0.124 | 0.035
0.4 [0.881|0.260| O |[0.869 |0.257 | 0.061 | 0.797 | 0.247 | 0.158 | 0.489 | 0.269 | 0.274 | 0.173 | 0.274 | 0.199 | 0.056 | 0.208 | 0.103 | 0.021 | 0.147 | 0.055
0.5 [{0.818|0.182| 0 |0.805|0.182|0.064 | 0.735 | 0.186 | 0.157 | 0.480 | 0.225 | 0.255 | 0.214 | 0.249 | 0.211 | 0.084 | 0.211 | 0.127 | 0.036 | 0.161 | 0.074
0.6 [0.755]0.129| O |0.743 |0.131 | 0.061 | 0.679 | 0.143 | 0.147 | 0.468 | 0.188 | 0.234 | 0.243 | 0.221 | 0.212 { 0.111 | 0.205 | 0.144 | 0.052 | 0.167 | 0.091
0.7 [ 0.696 |0.094| O |0.685 |0.096 | 0.056 | 0.630 | 0.111 | 0.134 | 0.455 | 0.156 | 0.214 | 0.263 | 0.193 | 0.206 | 0.135 | 0.192 | 0.154 | 0.069 | 0.167 | 0.104
0.8 [ 0.642|0.069| 0 |0.633|0.072|0.051|0.586 | 0.087 | 0.121 | 0.440 | 0.130 | 0.194 | 0.276 | 0.168 | 0.197 | 0.155 | 0.177 | 0.158 | 0.085 | 0.162 | 0.114
0.9 [0.593 |0.053| 0 |0.585|0.055|0.045|0.546 | 0.069 | 0.108 | 0.425 | 0.108 | 0.176 | 0.284 | 0.146 | 0.187 | 0.172 | 0.161 | 0.159 | 0.101 | 0.155 | 0.121
1.0 | 0.550 [0.041| O | 0.543|0.043 | 0.040 | 0.510 | 0.055 | 0.096 | 0.409 | 0.091 | 0.159 | 0.288 | 0.127 | 0.175 | 0.185 | 0.146 | 0.157 | 0.114 | 0.146 | 0.125
1.1 10511 (0.032| 0O | 0.506 | 0.034 | 0.036 | 0.479 | 0.045 | 0.085 | 0.393 | 0.076 | 0.144 | 0.288 | 0.110 | 0.164 | 0.195 | 0.131 | 0.152 | 0.126 | 0.136 | 0.127
1.2 10477 (0.025| 0 |0.473|0.027 | 0.032 | 0.450 | 0.037 | 0.076 | 0.378 | 0.065 | 0.130 | 0.287 | 0.096 | 0.152 | 0.202 | 0.117 | 0.147 | 0.136 | 0.125 | 0.127
1.3 10447 [0.020| O | 0.443|0.022 | 0.028 | 0.424 | 0.030 | 0.068 | 0.363 | 0.055 | 0.118 | 0.283 | 0.083 | 0.142 | 0.207 | 0.105 | 0.141 | 0.145 | 0.115 | 0.126
1.4 10420 (0.017| O |0.417|0.018 | 0.025 | 0.400 | 0.025 | 0.061 | 0.348 | 0.047 | 0.108 | 0.279 | 0.073 | 0.131 | 0.210 | 0.094 | 0.134 | 0.151 | 0.106 | 0.123
1.5 1 0.396 (0.014| 0 |0.393|0.015|0.023 | 0.379 | 0.021 | 0.055 | 0.334 | 0.040 | 0.098 | 0.274 | 0.064 | 0.122 | 0.211 | 0.084 | 0.127 | 0.157 | 0.097 | 0.120
1.6 |0.374 (0.012| 0 |0.372|0.013 | 0.021 | 0.360 | 0.018 | 0.050 | 0.321 | 0.035 | 0.089 | 0.268 | 0.056 | 0.113 | 0.212 | 0.075 | 0.121 | 0.161 | 0.089 | 0.116
1.7 10.354 ([0.010| O |0.352|0.011|0.019 | 0.342 | 0.015| 0.045 | 0.308 | 0.030 | 0.082 | 0.261 | 0.049 | 0.105 | 0.211 | 0.067 | 0.114 | 0.164 | 0.081 | 0.112
1.8 |1 0.337 [0.008| 0O |0.335|0.009 |0.017 | 0.326 | 0.013 | 0.041 | 0.297 | 0.026 | 0.075 | 0.255 | 0.044 | 0.098 | 0.209 | 0.060 | 0.108 | 0.166 | 0.074 | 0.108
1.9 10.320 ({0.007| O |0.319|0.008 | 0.015| 0.311 | 0.011 | 0.037 | 0.285 | 0.023 | 0.069 | 0.249 | 0.039 | 0.091 | 0.207 | 0.054 | 0.102 | 0.167 | 0.067 | 0.103
2.0 {0.306 |0.006| O |0.304 |0.007 |0.014 | 0.298 | 0.010 | 0.034 | 0.275 | 0.020 | 0.064 | 0.242 | 0.034 | 0.085 | 0.205 | 0.049 | 0.096 | 0.168 | 0.062 | 0.099
2.25|0.274 {0.004| 0 |0.273|0.005 | 0.011 | 0.268 | 0.007 | 0.028 | 0.251 | 0.015 | 0.053 | 0.226 | 0.026 | 0.071 | 0.197 | 0.038 | 0.083 | 0.167 | 0.049 | 0.088
2.5 [0.248 |0.003| 0O |[0.247 | 0.004 | 0.009 | 0.244 | 0.005 | 0.023 | 0.231 | 0.011 | 0.044 | 0.212 | 0.020 | 0.061 | 0.188 | 0.030 | 0.072 | 0.164 | 0.040 | 0.078
3.0 {0.208 |0.002| 0O |0.208 | 0.002 | 0.007 | 0.206 | 0.003 | 0.017 | 0.198 | 0.007 | 0.032 | 0.186 | 0.013 | 0.045 | 0.171 | 0.019 | 0.055 | 0.154 | 0.026 | 0.062
3.5 (0.179|0.001| O |0.179 | 0.001 | 0.005 | 0.178 | 0.002 | 0.012 | 0.173 | 0.005 | 0.024 | 0.165 | 0.008 | 0.034 | 0.154 | 0.013 | 0.043 | 0.142 | 0.018 | 0.050
4.0 [ 0.158 (0.001| O |0.157 | 0.001 | 0.004 | 0.156 | 0.001 | 0.010 | 0.153 | 0.003 | 0.019 | 0.147 | 0.006 | 0.027 | 0.140 | 0.009 | 0.034 | 0.132 | 0.013 | 0.040
5.0 {0.126 |0.000| O |0.126 | 0.000 | 0.002 | 0.126 | 0.001 | 0.006 | 0.124 | 0.002 | 0.012 | 0.121 | 0.003 | 0.018 | 0.117 | 0.005 | 0.023 | 0.112 | 0.007 | 0.028
6.0 | 0.106 |0.000| O |0.106 | 0.000 | 0.002 | 0.105 | 0.000 | 0.004 | 0.104 | 0.001 | 0.009 | 0.102 | 0.002 | 0.013 | 0.100 | 0.003 | 0.017 | 0.097 | 0.004 | 0.020
7.0 {0.091|0.000| O |0.091|0.000 |0.001 |0.090 | 0.000 | 0.003 | 0.090 | 0.001 | 0.006 | 0.089 | 0.001 | 0.009 | 0.087 | 0.002 | 0.012 | 0.085 | 0.003 | 0.015
8.0 {0.079|0.000| O |0.079 |0.000 |0.001 |0.079 | 0.000 | 0.002 | 0.079 | 0.000 | 0.005 | 0.078 | 0.001 | 0.007 | 0.077 | 0.001 | 0.010 | 0.076 | 0.002 | 0.012




z/b

x/b

1.50

1.75

2.0

25

3.0

4.0

5.0

0.1

0.000

0.031

0.002

0.000

0.022

0.001

0.000

0.017

0.001

0.000

0.011

0.000

0.000

0.007

0.000

0.000

0.004

0.000

0.000

0.003

0.000

0.2

0.001

0.061

0.009

0.001

0.044

0.005

0.000

0.033

0.004

0.000

0.021

0.002

0.000

0.014

0.001

0.000

0.008

0.000

0.000

0.005

0.000

0.3

0.004

0.086

0.019

0.002

0.063

0.012

0.001

0.048

0.008

0.000

0.031

0.004

0.000

0.021

0.002

0.000

0.012

0.001

0.000

0.008

0.000

0.4

0.010

0.107

0.032

0.005

0.080

0.020

0.003

0.062

0.013

0.001

0.040

0.007

0.001

0.028

0.004

0.000

0.016

0.002

0.000

0.010

0.001

0.5

0.017

0.122

0.045

0.009

0.094

0.029

0.005

0.074

0.020

0.002

0.049

0.010

0.001

0.034

0.006

0.000

0.020

0.002

0.000

0.013

0.001

0.6

0.026

0.132

0.058

0.015

0.104

0.038

0.009

0.084

0.027

0.004

0.056

0.014

0.002

0.040

0.008

0.001

0.023

0.004

0.000

0.015

0.002

0.7

0.037

0.138

0.070

0.021

0.112

0.048

0.013

0.091

0.034

0.005

0.063

0.018

0.003

0.046

0.011

0.001

0.027

0.005

0.000

0.017

0.002

0.8

0.048

0.139

0.080

0.028

0.117

0.057

0.018

0.097

0.041

0.008

0.069

0.023

0.004

0.050

0.014

0.001

0.030

0.006

0.001

0.020

0.003

0.9

0.060

0.138

0.089

0.036

0.119

0.065

0.023

0.101

0.048

0.010

0.073

0.027

0.005

0.055

0.017

0.002

0.033

0.007

0.001

0.022

0.004

1.0

0.071

0.134

0.095

0.045

0.119

0.072

0.029

0.103

0.054

0.013

0.077

0.032

0.007

0.058

0.020

0.002

0.036

0.009

0.001

0.024

0.005

1.1

0.081

0.129

0.100

0.053

0.117

0.078

0.035

0.104

0.060

0.017

0.080

0.036

0.009

0.061

0.023

0.003

0.038

0.011

0.001

0.026

0.006

1.2

0.091

0.123

0.104

0.061

0.114

0.082

0.041

0.103

0.065

0.020

0.082

0.040

0.011

0.064

0.026

0.004

0.041

0.012

0.002

0.028

0.007

1.3

0.099

0.116

0.105

0.068

0.111

0.086

0.047

0.102

0.069

0.024

0.083

0.044

0.013

0.066

0.029

0.005

0.043

0.014

0.002

0.029

0.008

1.4

0.107

0.109

0.106

0.075

0.106

0.088

0.053

0.100

0.072

0.028

0.083

0.048

0.015

0.067

0.032

0.006

0.045

0.016

0.002

0.031

0.009

1.5

0.114

0.102

0.106

0.082

0.101

0.090

0.059

0.097

0.075

0.032

0.083

0.051

0.018

0.068

0.035

0.007

0.046

0.018

0.003

0.032

0.010

1.6

0.120

0.095

0.105

0.088

0.096

0.091

0.065

0.093

0.077

0.036

0.082

0.054

0.021

0.069

0.037

0.008

0.048

0.019

0.004

0.034

0.011

1.7

0.124

0.089

0.103

0.093

0.091

0.091

0.070

0.090

0.078

0.040

0.081

0.056

0.023

0.069

0.040

0.009

0.049

0.021

0.004

0.035

0.012

1.8

0.128

0.082

0.101

0.098

0.086

0.091

0.075

0.086

0.079

0.043

0.079

0.058

0.026

0.069

0.042

0.010

0.050

0.023

0.005

0.036

0.013

1.9

0.132

0.076

0.098

0.102

0.081

0.090

0.079

0.082

0.080

0.047

0.077

0.060

0.029

0.068

0.044

0.012

0.051

0.024

0.005

0.037

0.014

2.0

0.134

0.071

0.095

0.106

0.076

0.088

0.083

0.078

0.079

0.051

0.075

0.061

0.031

0.068

0.046

0.013

0.051

0.026

0.006

0.038

0.015

2.25

0.138

0.058

0.088

0.113

0.065

0.084

0.091

0.068

0.078

0.059

0.069

0.063

0.038

0.065

0.049

0.017

0.052

0.029

0.008

0.040

0.018

25

0.139

0.048

0.080

0.117

0.055

0.079

0.097

0.059

0.075

0.065

0.063

0.064

0.044

0.061

0.052

0.021

0.051

0.032

0.010

0.041

0.021

3.0

0.136

0.033

0.066

0.119

0.039

0.068

0.103

0.044

0.067

0.075

0.051

0.061

0.054

0.053

0.053

0.028

0.049

0.037

0.015

0.041

0.025

3.5

0.130

0.024

0.054

0.117

0.029

0.057

0.104

0.033

0.058

0.080

0.040

0.056

0.061

0.044

0.052

0.035

0.044

0.039

0.020

0.040

0.028

4.0

0.122

0.017

0.045

0.112

0.021

0.048

0.102

0.025

0.050

0.083

0.032

0.051

0.066

0.036

0.049

0.040

0.040

0.040

0.025

0.038

0.030

5.0

0.107

0.010

0.032

0.101

0.012

0.035

0.095

0.015

0.037

0.082

0.020

0.040

0.069

0.025

0.041

0.048

0.030

0.038

0.032

0.032

0.032

6.0

0.094

0.006

0.023

0.090

0.008

0.026

0.086

0.010

0.028

0.077

0.013

0.032

0.068

0.017

0.034

0.051

0.022

0.034

0.037

0.026

0.031

7.0

0.083

0.004

0.018

0.080

0.005

0.020

0.078

0.006

0.022

0.071

0.009

0.025

0.065

0.012

0.028

0.052

0.017

0.029

0.040

0.020

0.028

8.0

0.074

0.003

0.014

0.072

0.004

0.016

0.070

0.004

0.018

0.066

0.006

0.021

0.061

0.009

0.023

0.051

0.013

0.025

0.041

0.016

0.026




3.1.7 Kiém tra cwong do dit nén
Muc dich tinh nén theo strc chiu tai theo TTGH I 13 dam bao d6 bén va tinh 6n dinh
ctia nén dét, cling nhu khong cho phép 14t vi s& ddn dén su chuyén vi dang ké cua timg
mong hodc toan b cong trinh va do d6 cong trinh khong thé sir dung duoc.
Tinh nén theo sirc chiu tai xuat phat tir diéu kién:
SN <t (3.28)
ktc
Trong do:
N" 1a tai trong tinh toan trén nén ( téng cua tai trong do ngoai luc tac dung va
trong lugng cta dat trén day mong), xac dinh theo 4.2.1 dén 4.6.4 TCVN 9362-
2012.

ZN” =(N“+y,xD,xbxl)xn
¢ 13 strc chiu tai ctia nén.
ki 12 hé s do tin cay do co quan thiét ké quy dinh tuy theo tinh chét quan trong
ctia nha hodc cong trinh, ¥ nghia ctia nha hodc cong trinh khi tdn dung hét stc
chiu tai ctia nén, muc do nghién ctru diéu kién dat dai va léy khong nho hon 1,2.

¢:Bxfx(A,.x5x7,+Bl><h><7}+D,><cl) (3.29)
A, =4, Xi, Xn,
B, =4, xi,xn, (3.30)
Dl :ﬂ’c Xic ch

Ta co:

b=b-2e,

il (3.31)
- /

Va A1, Bi, Dy dugc tinh dua theo phu luc E cia TCVN 9362: 2012.
My Mg, Ac 12 cac hé s6 sire chiu tai theo biéu d6 E.1 phu thudc vao tg ¢r.



100

0 01 02 0304 0506 07 03 02 10

Hinh 3. 11 Biéu do dé xac dinh hé sé sirc chiu tdi

iy, 1g, 1c, 12 cac hé sb anh huong do nghiéng cua tai trong theo biéu d6 E.2 phu thude
vao tger va tgd => tgo/tgoer .

Hinh 3. 12 Xdc dinh goc nghiéng so véi phwong thang dirng ciia cdc ngoai luc

ny, Ng, N¢, 1a cac hé s6 anh hudng ty I¢ cac canh cia moéng theo cong thurc:



10
08
08
04
02
0.1
e U g i F 44 4 543 I S S U T T W e S | B 1 i S S U S VS Sy
© 010203 0405 060708 651001020304 05 0607 08051004102 030405 060708 03 10
0,0004 tgaltgey 0.0004 tgéltgen 0,0004 tgdtge,
Hinh 3. 1 Biéu do dé xdc dinh hé s6 dé nghiéng tai trong
0.25
n,= 1+ —
n
1.5
n,=l+—
n
0.3
n,=1+-—" (3.32)
n
[
n=—
b

3.1.8 Kiém tra diéu kién chdng trwot cho méng:

v 5§ § 5§

=

He O Rd

Hinh 3. 2 Lyc tdac dung gdy truot mong

Phai tinh mong vé truot theo ddy mong trong truong hop tac dung 1én moéng nhitng luc
ngang 16n. Trudng hop nay hé s tin cay [FS]max = (1,2-1,5):

FS nyr = ZoChng truet > [pQ (3.33)
ZFgéy trugt

Z Fchéng trugt — R4 (334)

Z Fgéytmqt: Hx+ Eaxb (335)

- Ea.la ap lyc chu dong;



- Rala lyc ma sat gitra mong va nén dat.

Rq=(tang, +ca) xbx L
tt
0 =po="—+yuDr.0.9

3.1.9 Kiém tra léch:

15 5]
L o

L

biéu kién:

Bdng 3. 13 Tri bién dang gidi han ciia nén Sg

(3.36)
(3.37)

(3.38)

Tén va dac diém két cau cua cong
trinh

Tri bién dang gidi han ctia nén Sgn

Bién dang twong ddi

D3 lun tuyét ddi trung
binh va 1én nhét, cm

doi

Dang D3 16n Dang Do 16n
1 2 3 4 5

1. Nha san xuat va nha dan dung
nhiéu tang bang khung hoan toan
1.1. Khung bé tong cbt thép khong| DG lun 1éch | 0,002 | DS lun tuyét 8
c6 tuong chén tuong ddi d6i 16n nhat

Sgh
1.2. Khung thép khong c6 tuong | DO lun léch | 0,001 | DO lun tuyét 12
chén twrong doi d6i 16n nhat

Sgh
1.3. Khung bé tong cdt thép c6 - 0,001 - 8
tuong chen
1.4. Khung thép c6 tuong chén - 0,002 - 12
2. Nha va cong trinh khong xuat - 0,006 - 15
hién ndi lyc thém do tan khong
déu
3. Nha nhiéu tang khong khung, Vong hoac (0,000 7| Do lun trung 10
tuong chiu luc bang vong tuong binh Sghts




3.1 TAm 16n

3.2 Khéi 16n va thé xdy bang gach| Véng hodc | 0,001 | PO lun trung | 10
khong co cot vong tuong binh
Ks 1z - S déi Sent
3.3 Khoi 16n va thé xay bang gach 0,0012 15
c6 cbt hodc c6 dang bé tong cdt | Do vdng hoic bJ lun trung
thép vong tuong binh
dbi Sehtb
3.4. Khong phu thudc vat liéu cua | Do nghiéng | 0,005 -
tuong theo hudng
ngang igh
4. Cong trinh cao, cling
4.1. Cong trinh may nang bang két
ciu bé tong cbt thép:
a) Nha lam viéc va than xi 16 két | Po nghiéng | 0,003 | B9 lun trung 40
cau toan khoi dit trén cing mot | ngang va doc binh
ban mong. igh Sentb
b) Nhu trén, két cau lap ghép. DJ nghiéng | 0,003 | DS lun trung 30
ngang va doc binh
igh Sehtb
c) Nha lam viéc dat riéng ré. D0 nghiéng | 0,003 25
ngang i
SIS 6,004
d) Than xi 16 dit riéng r&, két cdu | Do nghiéng | 0,004 - 40
toan khoi. ngang va doc
e) Nhu trén, két cau lap ghép Do nghiéng | 0,001 - 30
ngang va doc
4.2. Ong khoi c6 chiéu cao H (m)
H <100 m Nghiéng ign | 0,005 | DS lUn trung 40
binh Sgn
100 m <H <200 m Nghiéngign | 1 | DO lin trung 30
2xH binh Sgh
200 m <H <300 m Nghiéng ign 1 D¢ ltn trung 20
2xH binh Sgnw




H> 300 m Nghiéng ign | | ; 10

4.3. Cong trinh khac, cao dén 100 | Nghiéng iz | 0,004 | D6 lin trung 20
m va cung. binh Sgntb

3.1.10 Kiém tra diéu kién chdng cit: (muc 6.2.3.4 TCVN 5574:2012)
D6i voi ciu kién bé tong cbt thép khong co cdt thép dai chiu cat, ¢& dam bao do bén
trén vét nirt xién can tinh toan ddi véi vét nirt xién nguy hiém nhat theo diéu kién:

0<¢,,(1+¢,)R,bh, (339)
Dé thién vé an toan, 1ay @n = 0, b3 = 0,6;
QO <0.6R,,bh, (3.40)
Xét 1 m bé dai mong,
[ b

| hbu

(bm - by)/2

Hinh 3. 3 Kiém tra diéu kién chong cdt

3.1.11 Kiém tra diéu kién dd véng ban canh: (phu luc C TCVN 5574:2012)
Piéu kién: f<f,

So do tinh ctia ban canh mong dugc xem nhu consol chiu tai phan bo

A Ptt

P+ ¥t Tttt

m ‘.Bm'bd}f: f/

Hinh 3. 16 So do tinh véng ciia ban cdnh mong

Vi f tinh theo sirc bén vat liéu

- (3.41)



Hoac f'tinh theo safe: f= (1+¢)fsafe
Véi:

- fuak 14 46 vong tinh tir phan mém safe;

- ¢ 1a hé s6 hicu chinh (¢ =1);

- fy duoc xac dinh theo muc C.2.6 TCVN 5574 :2012 .
Dbi voi cac chi tiét két ciu nha va cong trinh ma do vong va chuyén vi cia chiing
khong dé cap dén trong tiéu chudn nay va cac tiéu chuan khéc thi d6 vong theo phuong
dung va phuong ngang do tai trong thuong xuyén, tam thoi dai han va tam thoi ngan
han, khong dugc vuot qua 1/150 nhip hoac 1/75 chiéu dai console.
— ta lay fu, = L/75

3.1.12 Tinh toan cot thép méng
3.1.12.1 THI1: Mong cung

bd
1

tt
P
bm
[
Hinh 3. 17 Tinh todn cét thép véi cdc lwc tic dung theo phwong canh ngdn
a Phwong canh ngdn
Luc phan bd dudi day mong:
ZNtt tht

"= + 3.42

P F w, (342)

Monen tai mit cat I-I:

1 1t

A — lel
’ gRaho

— chon b6 tri cbt thép.



b Phwong canh dai: (tinh thép giong nhw san-dam so do dam it nguoc)

P S S

Hinh 3. 18 Tinh todn cot thép véi liee tac dung theo phwong canh dai

) . Ntt
Xac dinh phan lyc dét nén: ¢ = ZL (kN /m)

Xem moéng 1a 1 dam lién tuc nhi€u nhip va cac chan cét 1a goi tua.
D¢ giai ndi lyc ta xem két cau 1a dam 1at nguoc vaoi cac vi tri cac ¢t 1a goi tya, phan
luc 1a dat nén.

i il T T T T

M

Hinh 3. 19 Tinh theo dam ldt nguoc

Hinh 3. 20 Biéu do gia tri momen va lyc cdt



Tinh toan cét doc:
+Tai gbi:

o =—<a
! 7bRbbh02 )

C=1-1-2a, <, <&,

BN AS — é/}/bIbebho

N

Ax beb
lumm bho lu lumax é:R R

+Tai nhip: monen cang th¢ trén ta tinh theo tiét dién chit T

N

hb

Hinh 3. 21 Tinh todn thép theo tiét dién chiv T

. h,+h
h, = %
Xét tai nhip c6 Mmax (kNm)
M, =y,Rb,h,(h, — 0,5k, \icNm)
— M¢> Mumax — truc trung hoa qua canh, tinh theo tiét dién chit nhat 2500x700

m

=~ _<qg
7bRbbh02 g

C=1-1-2a, <, <&,
_)AS _ gbebbho
Rs

X

7R,
<u< =
b ho /u /’l max §R R

Tinh cot dai ( khéng cé cot xién): (theo muc 6.2.3.3 TCVN 5574 -2012):

/’lmin =

N




D6 voi ciu kién bé tong cdt thép cd cdt thép ngang chiu luc cat, d¢ dam bao do bén
theo vét niit xién can tinh toan vaoi tiét dién nghiéng nguy hiém nhat theo diéu kién:

0<0,+0,,:

Véi Q 1a lyc cét tinh toan
Luc cat Qp do riéng bé tong chiu:

_ P (1 T )Rbtbhoz
- C

0,

Trong do:
- Clatiét dién nghiéng nguy hiém nhat
- @v2 =2 d6i v6i bé tong ning
- @rxét dén anh huong cia canh chiu nén
bbb _,
bh

o

¢, =0,75

Luc cat Qsw do cdt dai chiu:
QSW = qSW X CO
Khoang cach cbt dai tinh toan:
4 R, bh*
Dy ¥ 14,00, (mm)
Q2

R
_ ws _
qsw - nAsw s 2 Qmin -

Stt - nRSW ASW

9
2h,
Hinh chiéu tiét dién nghiéng nguy hiém nht tinh theo:
2
Py (1 T, )Rbtbho
q s

73

o

Véih<co<2h
Khoang cach 16n nhat giita cac cbt dai:

2
§ - Ppa ¥y Ry DN, (mm)

max

Khoang cach cdt dai theo ciu tao:

h
Sct S 3
300(mm)

- S=min(Sn,Smax,Sct)

Chi thich qui dinh vé chon va bo tri thép (theo muc 8.6.6 TCVN 5574 — 2012):

Trong cac cau kién chiu udn c6 chiéu cao tiét dién 1é6n hon 700mm, & cic canh bén
can dat céac cot thép doc cau tao sao cho khoang céch gitta chung theo chiéu cao khong



16n hon 400mm va dién tich tiét dién khong nho hon 0,1% dién tich tiét dién bé tong c6
kich thudc:

- Theo chiéu cao ciu kién: bang khoang cach gitra cic thanh cdt thép nay;

- Theo chiéu rong ciu kién: bang % chiéu rong dim hodc sudn, nhung khong 16n
hon 200m.

Theo muc 8.7.6 TCVN -2012:
Trong c4u kién dang dam va dang ban, c6t thép ngang dugc bb tri nhu sau:
- O vung gan gbi tua: khoang ¥ nhip khi c6 tai trong phin bd déu, con khi c6 luc

tap trung - bang khoang cach tir gbi twa dén lyc tap trung gan gbi nhat, nhung
khong nho hon % nhip, khi chiéu cao tiét dién céu kién h, bude cbt thép ngang
1y nhu sau:

< 450 mm: liy khong 16n hon h/2 va khéng 16n hon
150mm.

> 450 mm: liy khong 16n hon h/3 va khong 16n hon
500mm.

- Trén cac phan con lai cua nhip khi chiéu cao tiét dién cau ki¢n 16n hon 300mm,

bude cbt thép dai 14y khong 16n hon 3/4h va khong 16n hon 500mm.

3.1.12.2 TH2: Méng mém

So db tinh:
Tl TTY

JAY |

LI/ INV /I IAL /SRS SIS IN S/ IAS /S /A/ /X777 V777777
7777777 LAZ77778777778 7777 /Y777 /N7 777N/ 7SN/ 7Y 77/ //7777
SIS/ SN/ 77787777V 777N/ SIANS /AL 7///////777
LI/ 77777777 SISV I PPN/ AL 2228048082444

q

$E3siic

Hinh 3. 22 Nén Winkler

Trong phwong 4n tinh toan mong chiu udn c¢6 xét dén tng xir thyc cta dat nén. Pat nén
duoc twong dong v6i 1 hé vo sb cac 10 xo dan hdi tuyén tinh (thudng goi 14 nén
Winkler).

Hing s dan hoi cta 10 xo duoc goi 14 hé sb phan lwc nén C (hodc k tuy tai liéu).



H¢ s6 nén khong 1a hang s0, ma né thay doi theo nhiéu thong s6 nhu: bé rong, bé dai,
chiéu sau chon mong va loai dat.

=2-02"%

s 8,8
Cach xac dinh:

Xac dinh bang thi nghiém ban nén hién trudng:
Tur thi nghi¢m ban nén hién truong tiét dién tron hodc vuong kich thudc tir 0.3 — Im
hodc ¢6 thé 16n hon tily theo cong trinh.

0 61 62

S1

52

Hinh 3. 23 Biéu do vrng sudt va bién dang thi nghiém ban nén hién truong
Vd:
Dé do hé s nén k nguoi ta thuc hién thi nghi¢m ban nén hién truong. cd duong
kinh 13 0.45m. DAu tién nguoi ta dat ap luc 70 kPa va cho dén do lan 6n dinh, sau do
giam ap luc con 10 kPa. S6 doc cua 3 chuyén vi ké 1an luot 1a 55x107°, 103x10°7,

72x10m. Tiép theo, ap luc ddy ban nén ting trd lai 70 kPa, sé doc chuyén vi ké bay
gio 1an luot 12 70x1075, 118x10°5, 86x10~m.

Tinh hé s nén twong tmg véi ban nén chuan c6 duong kinh 0.75m.
Giai

S6 doc trung binh ctia 3 chuyén vi ké trudc khi ting tai tro lai la:

(55x107+ 103x107 + 72x107)/3 = 76.7x10°m

S6 doc trung binh ctia 3 chuyén vi ké sau khi tang tai tro lai 1a:

(70x107 + 118x107 + 86x107)/3 = 91.3x10°m

Do lin cua ban nén:

S> — S1 = 14.6x10°(m)

K& s6 nén cua dat nén dudi ban nén duong kinh 0.45m la:

C = 6/S = (70-10)/(14.6x10”° = 410 MN/m?

Do hé sd nén ti 1& nghich véi ban kinh ban nén R nén hé sb6 nén dudi ban nén 0.75m la:

C’ =0.45/0.75x410 = 246 MN/m?



Tham khéo cic bang tong két két qua thi nghiém nghién ctru tin cdy. Hién chinh cho
phu hop.
Bdng 3. 14 Bang tham khdo hé s6 nén tiéu chuan Terzaghi

Loai dat Trang thai Co,3
Roi 8 —25
LA s A Chdt trung binh 25-125
Cat kho hoac am Chat 125375
Roi 10— 15
s s Chat trung binh 35-40
Cat bao hoa Chat 130 - 150
Déo (qu= 100 — 200 kPa) 12 -25
Déo cing (qu= 200 —400 B
Sét kPa) 2530
Cung (qu>400kPa) >50)
qu: suc chiu nén 1 truc cua dat nén
Chuyén doi:

Trén cong trudng thyc hién ban nén véi kich thude 0.3x0.3, chuyén d6i sang:
Mong vudng c6 kich thudec BxB:
B+0.3

2 A ,
e nen cat
5 ) (néncit

C=C,4(
(3.42)
C=Cy, (%) (nén sét)

(3.43)
Mong chir nhat BxL:
B
CBxB (1 + z)

C=——— L 3.45
1.5 ( )

Xac dinh theo két qua xuyén dong SPT cho lwc cat
Kos (MN/m?) = 1,8N
Poi voi dam dai, xac dinh theo Vesic:

4
c'=Bc=065028 L (3.46)
.1, Bl-0)

Trong do:
- Er: module Young cua vat li¢u moéng;

- Ir: moment quén tinh cia tiét dién ngang dam;
- Es: module Young cua dat nén;
- 9: hé s Poisson.
Dura vao thi nghiém nén co két:
Tim dugc chi s6 nd Cs: d6 doc ciia dwdng nén lai hay dudong no.
€~ 6

C, =
log(p,) —log(p,)

(3.47)




Tt Cs ta suy tim dugc do lun

§=-C Hlogh AP (3.48)
l+e D
a0 -2 T~
< 2
= E N,
L™
2% by

\\
N

el
e2

AN
\

log(p1) log(p2)

p Puwdng nénllai

Pressure

Hinh 3. 24 Quan hé e-logp

Tir hé s6 nén C ta suy ra d6 cung lo xo k dé tinh toan trong phan mém SAP
k=C*S

v6i S 1a dién tich phan moéng bang chiu tac dung cua lo xo.



3.2 TINH TOAN

3.2.1 So d0 mong bing va s liéu tinh toan:

008 S e

Hinh 3. 4 Bé bai diém ddt luc va chiéu

Bang 3. 15 Bang gia tri tai trong dirng

i hill

5300

5 il

5300

i hil

Nl.l. Mll Hl.l. Nlb Mlb Hl(.;
A 1151 77 67 1000.87 | 66.96 58.26
B 1257 89 79 1093.04 | 77.39 68.7
C 1326 96 83 1153.04 | 83.48 7217
D 1328 85 67 1154.78 | 73.91 58.26
E 1262 99 65 1097.39 | 86.09 56.52
F 1109 79 54 964.35 68.7 46.96
Bdng 3. 16 Gid tri khodang cdach giita cdc diém ddt lyc
L1(m)=AB Lo(m)=BC L3(m)=CD L4(m)=DE L5(m)=EF
4.5 5.3 5.7 5.3 4.5
| o = o ™ o a|
__-"'.
iy
: o m— = n = u
oL
’
i
- - m—r = m = u|
7%
%
n W . g m g u|
%
o
-{_.-"
N7 N AR 1
-(."
Fokl]
| 2 | == t | t n|
E500 6500 E500 E500 £500 E500 £500 £500

Hinh 3.26 Mt bang méng



3.2.2 Chon vit li¢u lam méng:

- Mong duoc dac béng bé tong B25 c6 Ry = 14,5 MPa (cuong dd chiu nén cua bé
tong); Rpt = 1,05 MPa (cuong do chiu kéo cua bé tong);

module dan hdi E= 30x10% Mpa = 3x107 kN/m?, ¢6 hé s diéu kién lam viéc yb=1;
- Cot thép trong mong loai CII, cuong do chiu kéo cdt thép doc Rg = 280 Mpa;

- Cot thép trong mong loai CII, cuong dd chiu kéo cdt thép dai Rgw = 225 Mpa;

- Hé s6 vuot tain = 1,15;

- vtb giita bé tong va dat 1a 22 kN/m?.

3.2.3 D0 sau chon méng (Muc 4.5 TCVN 9362:2012):
Bang 3. 17 S6 liéu dia chdt

Lép Dung trong tirnhién | Dung trong déy néi Lwc dinh C GoOc ma sat trong @
STT |06 sau) (kN/m3) (kN/m3) (kN/m2) (o)
@ e [ 41 [ 2 | v | ¥1 | ¥2 | Ce G | C |otc | o | o
Za 105 | 139 11°44"|12°42
1 | (-06 1791 12.2 12°13 — :
->-2.5) 112 [ 133 11°56'(12°31
e 120 | 135 12257 [13°19"
2 (-2.5 |18.18 12.7 1308 -
>4.3) 123 | 131 13°02'|13°14
b
3 (43 2029 1081 485 18°3(0
-=-5.5)
da 13 | 4.6 26°34' [27°30'
4 |(-55 1868 9.28 3.0 26°57 —— .
>6.5) 21 | 38 26°45"127°10
b 15 | 57 28°52' [29°49'
5 (-65|19.29 988 36 29°21' N Ep—
=-9.0) 27 | 46 29°08'|29°34
3 2008 | 2047 1037 (1067 482 | 631 1424118220
6 |(9.0 (2028 10.52 55.6 — 16°32 — .
>-15) 20.16 | 2040 10.43 | 10.61 510 | 602 15224'(17°39

BANG THONG KE DIA CHAT 1A (HK2)



Bang 3. 18 Gia tri ddac trung hinh hoc cua dat

Ky hi¢u | Gia tri max Gia tri min Pon vi
Dung trong w 20,29 17,91 kN/m?
tu nhién Y
Luc dinh theo TTGHI c 13,9 10,5 kN/m?
1
Luc dinh theo TTGHII C 13,3 11,2 kN/m?
11
Goc ma sat trong theo 12,7 11,738
TTGHI P 1
Goc ma sat trong theo 12,512 11,927
TTGHII Pu
Qoo
HK2 HK3 -

Hinh 3. 27 Mat cdt dia chat cong trinh

Chiéu sau dat mong dugc quyét dinh boi:

1. Chuc nang cting nhu dac diém két cau cua nha va cong trinh .

AN

Diéu kién dia chat thuy van .

bicu kién dia chat cia noi xay dung .

Tri s6 va dac diém cua tai trong va cac tac dong tac dung lén nén .
Chiéu sau dat moéng cua nha, cong trinh va thiét bi bén canh .

Dia hinh hién tai va dia hinh thiét ké ctia noi xay dung .

Su x61 mon dat ¢ chan cac cong trinh xay & cac long song .

b4t ddp

Cdt

|

36t pha cdt

~{Sét pha cdt I&n

sdi san laterite

Muc nudc ngdm

Chiéu sau dat mong can phai du dé khi tinh theo trang thai gidi han nén lam viéc duge chic
chan . Day mong nén dat trén 16p dat tét, tranh dat trén ré cay hodc 16p dat moi dap, 16p dat

qua yéu .

Chon chiéu sau dat moéng Drla 2m tinh tr mat dét tu nhién.



Chon so b0 chi€u cao:

ILimax = (5 —2) * 5,7 = (0,475 — 0,95) >Chon h=0.7m;

A A J 1
+ chiéu cao dam mong hZ(E —

+chiéu cao canh méng :he=400mm;

0.00m
I6p dat Gép
=0 60
sat pha cat
=
™
L=
=4 .00m
get pha cat
-2.50m
sat pha cat
-4.00m X -4.30m
st pha cit L3R 24 23n laterite
=5.50m
cat
-6 Sim

Hinh 3. 27 Thanh phan cdc 16p dat va dé sdu



3.24 Xac dinh so b kich thuwéc mong

45+53+57+53+4,5
5

-Chiéu dai dau thira Li=Ly=(; — ) X ~(1,27-2.5) >chon 1.5m;
-Téng chiéu dai mong : L=1.5%2+4.5%2+5.7+5.3*2=28 m;
-Chon so bd bé rong mong: B=1m;
-Céc chitiéucoly:
+D=2m;
+Muyc nudc ngdm: 4m;
+Dung trong 16p dat dap y = 18 kN/m? ,bé day 0.6m;
+Dung trong 16p dét trén day méng y1 = 17,91 kN/m3,day 1.4m;

Luc dinh nhé nhét theo trang thai gidi han thr 2 cr=11,2 kN/m?, goc ndi ma sat trong nho
nhit theo trang thai gi6i han tht 2 or= 11,927.

->A=0.233 ,B=1.932 ,C=4,412
-Khoang céch tai trong theo phuong dung:
+x1=X6=12.5m
+X2=x5=8m
+X3=x4=2.7m
-Téi trong tac dung theo phuong dung:
+N™=1151+1257+1326+1328+1262+1109=7433 kN
+H"=67+79+83-67-65-54= 43 kN

+MI=Y Mt +3 N di+Y! H h=-1-479.6+30.1= -450.5 kNm

- Tai trong tiéu chuan:
+N*= N"n=7433/1.15=6463.5 kN
+H"= H"/n=43/1.15=37.4 kN

+M'= M"/n=-450.5/1.15= -391.7 kNm




3.2.5 Kiém tra on dinh dat nén
-Strc chiu tai tiéu chuan dudi dat nén:
mlm?2

RI'=——= X (AXbX y+BxDx y*+DXcr)

ktc

=1,1%x(0.233x1x17.91+1.932x(1.4x17.91+0.6x18)+4.412x11.2)
=135.2 kN
Ta co:
F = N*/( R"-D¢ yi)= 6463.5/(135.2-2%22)=70.6 m

= Chon B=2.5m,L=28m.

B
]
=]
]
=]
=
=500

26000

Hinh 3. 30 Kich thuéc mong bang sau khi da chon B
e Phan loai ddm moéng trén nén dan hoi:

s

o= % yoik*=kB
4E]

T thi nghiém ban nén hién truong ta tinh duoc k = 2200 (kKN/m?)
T thi nghiém xuyén dong SPT duoc k = 800 (kN/m?)

Tt thi nghiém nén cb két dugc k = 9766,5 (KN/m?)

Dé an toan ta lay k = 9766,5 (kN/m®) dé tinh k*

k* =kB = 9766,5 x 2.5 = 24416,25 (kN/m?)

PR 24416,25
a=14 = - —3 = 0,39 (1/m)
4EI 4 x3x107x 5,686x10

Vé6i I 1a moment quéan tinh cua tiét dién

al =12,18>m =0,785
= Dam moéng dai vo han tinh toan theo gia thiét mong mém.

Kiém tra:

Rﬂz% X(AXbx y+BxDsx y*+Dxcr)

=1,1%(0.233x2.5x17.91+1.932x(1.4x17.91+0.6x18)+4.412x11.2)



=142.1 kN/m?
Ta théy, phan lyc tr dét nén tai vai tri gﬁn chan cot A 1a 16n nhét

N 1151
B 45
2

+Pmax= =122,77 kN/m?> < RU= 142,1 kN/m? (thda)

(L5 +-2)x 2,5

Trong do, F = [AB + BTC) xb

3.2.6  Kiém tra lan.
3.2.6.1 Ap luc thuc té dudi ddy mong :

Nt 6463.5
P=—+ Diynp =
b.L Yo 2.5x28

+2X 22 =136.34 kN/m?

3.2.6.2 Ap luc thién nhién tai ddy mong do trong luwon ban than dt phia trén gay ra:
Pi= y xh =17.91x1.4+0.6x18=35.87 kN/m?

3.2.6.3 Ap luc thém thing dtng trong dat dudi day mong :
Po=p - pa= 136.34 - 35.87 = 100.5 kN/m?

3.2.6.4 Ap lyc thém trong dat ké tir day mong:
Po:=0 X po

Dung trong ty nhién céc 16p dét:

Lop Y Cao do (m)
(kN/m?)

2a 17.91 -2.5
2b 18.175 -4.3
3 20.29 -5.5
4a 18.675 -6.5
4b 19.29 -9

-Két qua nén c6 két:

+Mau 1-1: D sau 1.5-2m
P(kN/m?) | 0-25 25-50 50-100 100-200 200-400 400-800

e 0.838 0.81 0.778 0.738 0.691 0.635
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y =-0,058In(x) + 1,0365
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+Mau 2-3: Do sau 3-3.5m

0-25
P(kN/m?)

25-50

50-100 100-200 200-400

400-800

e 0.82

0.795

0.764 0.729 0.686

0.631

0.84

0.82 -

0.8
0.78

y = -0,054In(x) + 1,0043

0.76

AN

uuuuuu

0.74
0.72

0.7

—

0.68

0.66
0.64

0.62 T T
100 200

300

T T T T

400 500 600 700

800 900

+Mau 3-5: D6 sdu 5-5.5m

P(kN/m?) | 0-25

25-50

50-100 100-200 200-400

400-800

e 0.738

0.720

0.694 0.660 0.623

0.577




0.74 -
0.72 ‘\
0.7 \\, y==0,047In(x)+0,8993
0.68 R2=0.9782
0.66 g
0.64
0.62 \q\
0.6
0.58 L 2
0.56 T T T T T T T )
0 100 200 300 400 500 700 800 900
+Mau 1-5: Do sdu 6-6.5m
0-25 25-50 50-100 100-200 | 200-400 | 400-800
P(kN/m?)
e 0.788 0.770 0.747 0.722 0.689 0.651
0.8
0.78 A\\
076 \ = -0,0431n(x) + 0,936
0.74 ¢ y Y l’l(X) )
0.72 'S R? = 0.9598
0.7
L 2
0.68
0.66
0.64 ry
0.62 T T T T T T T )
0 100 200 300 400 500 700 800 900
+Mau 1-1: Do sau7-7.5m
P(kN/m?) | 0-25 25-50 50-100 100-200 | 200-400 | 400-800
e 0.671 0.653 0.632 0.607 0.579 0.547




0.68

0.66
064 . y =-0,031In(x) + 0,7795
R?=0.9789
0.62 *
0.6 \\
0.58
0.56 ®
0.54 ; : ; : : ; ; : .
0 100 200 300 400 500 600 700 800 900
Bang 3.19 Ung sudt gdy lin ciia méng chinh
=7 =
deX ) Y Po=D - P Doz XI,)O
(img (trng suat (trng suat
Do siu % gay lun gay lan
2 (m) L(m) | B(m) | 2z/B | L/B ti‘;g:l ngay day % | theo d6 sau
n mong) Z)
nhién) (KN/m?) )
(kN/m?) (kN/m*)
0 28 2.5 0 11.2 | 35.87 100.5 1 100.5
0.5 28 2.5 0.4 11.2 | 44.83 100.5 0.977 98.2
1.5 28 2.5 1.2 11.2 63 100.5 0.755 75.9
23 | 28 | 25 | 184 | 112 | 7454 1005 | 0587 |  59.0
3.5 28 2.5 2.8 11.2 86.89 100.5 0.420 42.2
4.5 28 2.5 3.6 11.2 | 95.57 100.5 0.337 33.9
>3 | 28 | 25 | 44 | 112 | 10580 | 1005 0.28 28.2
7 28 2.5 5.6 11.2 119.2 100.5 0.223 22.4
Bdng3.20 Ung sudt gdy lin do mong dnh hwdng gdy ra trén méng chinh
Po=Pp - o
Paz = YiX | pq (ing Po-"= kX Po
Do sau z (ing suat gay (ing suat gy
z (m) x(m) | B(m) |2Z/B |\ X/B | g4t thien | lun ngay k; Itn theo d6
nhién) day sdu z)
mong)




0 65 |25 |0 2.6 |35.87 1005 |0 0
0.5 65 |25 102 |26 |44.83 1005 |0 0

L5 65 |25 106 |26 |63 100.5 | 0.0036 |0.36
23 65 |25 109 |26 |7454 100.5 | 0.0090 |0.91
3.5 65 |25 |14 |26 18689 100.5 | 0.0254 |2.55
4.5 65 |25 |18 |26 |9557 100.5 | 0.0396 |3.98
3.5 65 |25 |22 |26 11058 100.5 100532 |535
7 65 |25 |28 |26 |1192 100.5 | 0.0668 |6.71

Bdng 3.20 Ung sudt gdy lin tong céng
bo sau Poz ,pOZC , i
z(m) . £, A1y A (tng suat gay lun do Tong tng suat gay
(Gng suat gay lun theo dg sau z) > SEe : :
(kN/m?) mong anh hudéng lin
theo d¢ sau z)
(KN/m?)

0 100.5 0 100.5
05 982 0 98.20
1.5 75.9 0.36 76-26
2.3 59.0 0.91 59-91
35 2 5 53 4475
45 230 3 08 37.88
5.5 28.2 5.35 33-55

7 22.4 6.71 29.11

Hé s6 nén lan twong dbi:
€, 1 2 .. . o
a, = X (m~ / kN) Véi ei,ezi iy thude vao gid tri cta Pii,Pa;
Dy~ Dy 1t €,

Modun dan héi E;: E, =

ﬁmk (kN/ m?)

a,




Bang 3.21. Tinh todn pj;, p2i eii, € do

Pdz Poz Pii P2; €qi €y ag
z (P3P + P9 /2 | (Pi7E+ P /2 + Py (m2/kN)
0 |35.87 100.5
40.35 139.7 0.822 | 0.762 | 0.00033
0.5 | 44.83 98.20
0.5 | 44.83 98.20
53.92 141.15 0.807 | 0.761 | 0.00029
1.5 | 63 76.26
1.5 |63 76.26
68.77 136.86 0.784 | 0.751 | .00027
2.3 | 74.54 59.91
2.3 | 74.54 5991
80.72 133.05 0.776 | 0.752 | 0.00026
3.5 | 86.89 44.75
3.5 | 86.89 44.75
91.23 132.55 0.699 | 0.683 | 0.00023
4.5 | 95.57 37.88
4.5 | 95.57 37.88
100.68 136.4 0.746 | 0.738 | 0.00013
5.5 | 105.80 | 33.55
5.5 | 105.80 | 33.55
112.5 143.83 0.629 | 0.621 | 0.00016
7.0 1119.2 29.11
Mong tinh toan Mong anh hueong
_[_j' s87 0050 0
2.0 LLE3 95.20 0
% 0.3

‘* 300 7590
15 /m.sn 5700 / 031

.89 TET 235
JCLT EERI 3.98

/ 05.80 78720 / 535
6.7
2L

20 2

|

Hinh 3.31 . So d6 itng sudt mong chinh va méng anh hirdng



h
Tinh lin: S = IBZL
El'
Bang 3.22. Bang tinh lun
Lé‘p A ~ . E: Si
phin C}lleu ]?Q Pozi B m, 2610 i i
& day(m) | sau(m) | (kN) (m“/kN) (kKN/m?) (m)
1 0.5 0-0.5 199.35 |0.8 |3.12 0.00033 7564 0,0053
2 1 0.5-1.5 (8723 |08 |[3.3 0.00029 9103 0,0077
3 0.8 1.52.3 | 68.09 | 0.8 |3.3 0.00027 9778 0,0045
4 1.2 2.3-35(5233 |08 |4.06 0.00026 12492 0,0040
5 1 35454132 |08 |4.06 0.00023 14122 0,0023
6 1 4.5-55 13572 10.8 D) 0.00013 12308 0,0023
7 1.5 55-7 13133 |08 |3.185 0.00016 15925 0,0024
> S=2.84cm
= S=2.84 cm< [S]=8cm
3.2.7 Kiém tra cuong d6 dat nén

- Muc dich tinh nén theo stc chiu tai theo TTGH I 1a dam bao dod bén va tinh 6n dinh
ctia nén dat, ciing nhu khong cho phép 14t vi s& dan dén su chuyén vi dang ké cua timg

mong hodc toan b cong trinh va do d6 cong trinh khong thé sir dung duoc.

Piéu kién 6n dinh dét nén:
SN st
ki

V6i D N"=(N“+y,xD,xbxl)xn =(6463,5+22 x2x2,5x28)x1.15 = 10975,025 kN

D =bxI x(A4,xbxy,+B,xhxy,+D,xc,)

A, =4, xi,xn,

B, =/14><lq><nq

D, =4 xi xn,

Va Ay By, D1 dugc tinh dya theo phu luc E cia TCVN 9362:2012




Véi : ev— Mx/N=450.5/10975,025 = 0.041
el:My/N:O

N b=b—2e, = 25—-2x0.041 =2.418m
I=1-2¢=28-2x0.0=28m

00—

50 f--o- -

o Lo 2, =0.65
» =<4, =28
1;0 A«C = 9.1

v} nl,: o,lz 03 o,ln ul,s u,!ls o,+ a,é u,é 10
Mshg,he 12 cac hé so stre chiu tai theo biéu @6 E.1 phu thude vao tgor = 0.208

H = 43kN
5

\

N =10975,025 kN

Iy,ig,1c 12 cac h¢ sb anh huong do nghiéng cua tai trong theo biéu d6 E.2 phu thudc vao
tgor = 0.208 va tgd = 0.00007 => tgd/tgpr = 0.0004



02

0.1

]

0 010203 0405 060708 091001020304 05 0607 0805100102 030405 060708 09 10
0,0004 tgditgey 00004 tgaftgey ©,0004 tgaitge,

> i,=1.04,i4=1.03, ic=1.05

n.n.n 1a cac h¢ s6 anh hudng ty 1€ cac canh ctia mong theo cong thirc:

_i_ 28 =11.57
"= 3T 2418 4
0.25
n,=1+— =102
15
ng=1+==113
n
0.3
ne=1+-—= 103
n
A, = 0.689
e d BI=3'259
D, = 9.842

- & =2418 %28 X (0.689 x 2.418 X 17.91 + 3.259 X (1.4 X 17.91 + 0.6 X 18) +
9.842 x 10.5) = 16932 kN
Chon ki~=1,5,ta co:

) 16932

Ke 15

= 11288 kN > N* = 10975,025 kN



3.2.8 Kiém tra diéu Kién chong truet cho méng :

QT\ ﬂi iﬁ_fﬁ? SB? ﬁ;ﬁ

=

FS ot = oCtm8 ot o pq1 o (hé s6 tin cAy [FS]max= (1,2-1,5))

ZFbéytrwqt
Ta co:
> Fehéng trwot = Ra=( atan ¢, + ca) x b x L=(145,79 x tan(11.738)+10.5) x2.5x28 = 2855 kN

v it _ Nt _ 7433 _ 5
Véi o = p'iv=——+ ywDr=——+22 x2x0,9=145,79 kN/m
F 28x2.5
> Feaywuot = Hx + Eax b=1.2 x 83+6.66 x2.5=116.25 kN

V&i Ea= yzke-2c1 (ka)*(1/2) = (1.4 x17.91+0.6 x18) x 0.662 - 2 x 10.5 x V0.662
— 6.66 (kN/m )
-ka=tan*(45°- ¢ /2) = tan?(45°- 11.738/2) = 0.662

2855
116.25

9 FS truot =

=24.62> [FS]max

3.2.9 Kiém tra 1éch:

Tai c6t C: N" = 1326 kN; d6 ltin Sc= 2.84 cm

= Tai c6t B: N"= 1257 kN; s€ ¢6 d0 lin Sg = 2.69cm

= AS=0.15cm

= AS/L =0.11/2800 = 0,00006

Tu tra bang 16, muc 4.6.28 TCVN 9362:2012,d90 lan 1éch tuong ddi cho phép giira hai
moéng ddi v6i cong trinh bé tong cdt thép cd twong chén 13 0,001

Do AS < [AS]=0.001 nén cong trinh dam bao diéu kién vé do lun 1éch

3.2.10 Kiém tra di€éu kién chong cat
-b6i1 véi cau kién bé tong cot thép khdng co cot thép dai chiu cat, € dam bao do
bén trén vet nit xién can tinh todn doi vdoi veét nut xién nguy hiém nhat theo dieu kién:

Q=<pv3(1+@n) Rubho (¢n=0, ¢b3=0.6)

(chon a,=0.07 m)
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Hinh 3.32 . Kiém tra khd ndng chiu cdt

+Pttmax,net: 7433 & =107.56 kN

2.5x28 2.5%x282

7433  450.5

tt M Jo— - =

P minne = e X282 104.81 kN
w7433

+p 1,net 25x28 106,19 kN

2.5-04
2

Qge =5 (% + Pl ) “=-21(m)=3 (106.19 + 107.56) 1(m)=112.21 kN
Qe =0.6 x1.05 x10° x2.5.(0.7-0.07)=992.25 kN

- Qgc < Qcc



3.2.11 Kiém tra vong
Kiém tra do vong ban canh mong (phu luc C, TCVN: 5574-2012).
Piéukién: f < f,
Vi f tinh theo Strc bén vat ligu.

+ fu duoc xac dinh theo muc C.2.6 TCVN 5574 —2012:

. D61 véi cac chi tiét két cau nha va cong trinh ma dé vong va chuyén vi cia chung khong dé

cap dén trong tiéu chudn nay va cac tiéu chuan khac thi 46 vong theo phuong dimg va

phuong ngang do tai trong thudng xuyén, tam thoi dai han va tam thoi ngan han, khong duoc

vugt quéa 1/150 nhip hoac 1/75 chiéu dai cong x0n.

So d6 tinh cua ban canh méng dugc xem nhu console chiu tai phan bo

(Bm-bd)/2

Ptt

Hinh 3.33. So' do tinh todn dé vong ban canh

Vi f: tinh theo strc bén vat liéu

I
]
SEI

7433  6%X450.5
Trong d6:q=p"max= + +22x2=151.56 kN
2.5%x28 2.5x282

L=(Bm-ba)/2= (2.5-0.4)/2=1.05m

E=30x10° kN/m?

Ix =bh3/12=2.5x0.4°/12=0.013 m*

=>» =0.00006 m
f,=L/75=1.05/75=0.014m >f (thda)



3.2.12  Tinh toan ngi lyc:
3.2.11.1  Sb liéu dau bai:

+ Bé tong B25: Ry= 14,5 MPa, Ry= 1,05 MPa
+ Cbt thép CII: Re= 280 MPa, Rgw= 225 MPa.
+ Tai trong tac dung: dd cho ¢ dau bai.
+ Kich thuée tiét dién cua mong bang: da chon & muc 3.2.4.
3.2.11.2  Xac dinh h¢ sb nén:
a) Thi nghi¢m ban nén hién truong:

Bang 3.23. Bang tham khdo hé sé nén Terzaghi

Loai dat Trang thai Co.3(MN/m?)

Roi 825
Cat kho hodc 4m Chit trung binh 25125
Chat 125 — 375

ROi 10— 15

Cat bio hoa Chit trung binh 35— 40
Chit 130 — 150

Déo (qu = 100 — 200 kPa) 12-25

Sét Déo ctmg (qu = 200 — 400 25-50

kPa)
Cung (qu > 400 kPa) >50

qu: strc chiu nén 1 tryc ctia dat nén

Phuong phap tra bang:
= Lop 2a: sét pha cat, trang thai mém c6 bé day tai cac Hk1=1,5 m, tai Hk2=1,9 m,
tai Hk3=3,1m c6 h¢ s6 Cos1a 25000kN/m?
Chuyén doi:
Trén cong trudng thuc hién ban nén véi kich thude 0.3x0.3, chuyén doi sang:

Mong vudng co kich thudc BxB:

B+0.3

C=C (2—=
oa 2B

)’ (nén cat)

c=c, .22 =25000%2) = 3000n / m (nén sét)
" B 2.5
Mong chir nhat BxL:

C,.,(1+ f) 300001 + 2)

C= 28 _ 2200kN / m®
1.5 1.5




+ HE so nén:

bx0,Im 2,5%0,1

=2200x =22 = 275(KN / m)

=K, =Cx

= K, =Cxbx0,Im =2200x2,5x0,1 = 550(kN / m)

Voi:

- S1a do lin méng bang.

- K 1a d6 cting 16 xo khi chuyén sang tinh toan trén chwong trinh SAP2000, vi nén dét
dugc xem nhu lam viéc ¢ trang thai dan hoi.

- Vi mdi 16 xo cach nhau 1 khoang béng 0,1m, viéc chia nhé va déu lamcho viéc khai
bao va xuat két qua d& dang va chinh xac.

b) Xac dinh tir thi nghiém xuyén dong SPT (theo Scott — 1981)

Co3 (KN/m?) = 1800N
Vi N la sb bta tiéu chuin da duoc hiéu chinh: 5 bla

=  Vay Cos = 1800x5= 9000 (KN/m?)

Mong vudng c¢o kich thudc BxB:

B+0.3

C=C,.(——=
0 2B

) (nén cat)

C=¢, S(E) = 9000(2) =1080kN /m*  (nén sét)
"B 2.5
Mong chit nhat BxL:

C, (1 +£) 1080(1+£)
C= L _
1.5

= 800kN / m’

+ H¢ s0 nén:

Mzgoox

=K =Cx 25 0.

=100(kN / m)
=K, =Cxbx0,Im=800x2,5x0,1=200(kN / m)

¢) Xac dinh tir két qua thi nghiém nén cb két theo duong dd tai:




Trong do:

- Sian: @0 1an dan hoi phan 16p i tinh theo duong d& tai.
- Csi: chisd no ( tra theo dudng dd tai tir hd so dia chat)
- o, =p, :4ap luc thém trong dat & d6 cao z tinh tir ddy mong.

- hi: chiéu day phan 16p i.
- et hé sd rdng ( tra theo dudng d& tai tir hd so dia chét twong Gng véi pi,)
- p: ép lyc trung binh dudi ddy mong.

Hinh 3.34. Quan hé e-logp

_ —e,—e) _ —(0,636-0,640)
o log(o,)—log(o,) log(200)—1log(100)

=0,0133

S = &Hi xlog(m)
I+e

oz



-Tinh d9 lin dan hoi

_(er2 — erl)

si

" log(o,) ~log(o)

S: Csi HiXIOg(pOZ +pdz)

l+e

1

oz

Bdng 3.25. Bang tinh d¢ lin dan hoi

bj
3:11\1 /m?) Po(KN/m?) | sdu z | hi(m) | Ae;i Cii Sidn
(m)
0
36 | 100 0,5 0,5 | 0,004 | 0,0133 | 0,00048
45| 98 1,5 1 0,004 | 0,0133 [ 0,00118
63 | 76 2,3 0,8 | 0,004 0,0133[0,00151
75| 59 3,5 1,2 | 0,004 0,01330,00308
87 | 42 4,5 1 0,004 | 0,0133 | 0,00351
96 | 34 55 1 0,004 | 0,0133 | 0,0042
105 | 28 7 2,5 | 0,004
YS= 10,01396
=C= = 1363% _g766,5(kv /m?)
D S 0,01396
sk, = 2xb =9766,5x%:1220(kN/m)

= K, = Cxbx0,1 =9766,5%2,5%0,1 = 2440(kN / m)

3.2.11.3 Tinh todan trén mo hinh SAP2000 verl4:
a Chon model va hé don vi:

+ Chay chuong trinh SAP2000 v14




5 sar2000 -1 1 - - g T T | | 6

W File Tools Help -ax
Dw Hg oo F@»>»P 2BRPIADS M tdy vy wGa ¢+ 58 % ol T-18

Use File Meru to Create or Open Mods! Kip. in.F =

+ Chuyén hé don vi sang: kN,m,C

Kip.inF =

+ Tao 1 Model mdi tir thu vién san co: File -> New Model, chon “Beam”

F -

B sa2000-1 ]

4 New Model o S

Now M odel ritigization Proiect Information
= {Intiskze Modl from Defauts wih Unts [k, m,C =] Modiy/Show Info...
I  Iniiaize Model from an Existing File I
Solest Templale N

Giid Ok % J 20 Tiugses 3D Trugess 20 Frames

3D Frames iall Flat Slab Shels Staimases Storage:

a0

Undeigiound  SoldModsl  Cable Bridges  CalrancBAG  OuickBridge  Ppes and
Concrele lates

+ Chon s6 nhip (Number of Spans): 7 nhip
+ Bo chon “Restrains”

+ Chon muc “Use Custom Grid Spacing and Locale Origin”, click mé [Edit Grid]



EBieam Dimensions
I Mumber of Spans ]7 I SpanlLength |E,

.Jsa Custam Grid Spacing and Lacats Origit

Seclion Properties

Besms [Detsut -+

Ok Cancel

+ Trong ctra s0 “Define Grid System Data”:
- Muc “Display Grids as” chon “Spacing”

- Muc “ X Grid Data” nhép céc gia tri nhu hinh

- Rdi click [OK]

| Define Grid System [ % |

=)

Edit Format
Units Grid Lines

System Hame \E5Y51 |KN, m j Qluick Start...

H Gd Data
I0___Spacing | Line Type [ Wisihilty [ Bubble Loc. | Bubble Loc. =
1 o i} Prirnany Shawy End
2 A 45 Primans Shoiy End
3 B 5.3 Frimary Show End
1 C 57 Prirmary Show Erd B
5 D 53 Primany Show End _
E E 45 Primany Shaw End _
7 F 14 Primary Showy End [
8 Z. 0 Primany Show End _j
“ Girid Data Dizplap Grids as
GiidlD | GSpacing | LineTupe | “ishilty | Bubble Loc. | Bubble Lec, = ) Drdmala
1 1 o Primamny Shawy Start
2
3 [~ Hide &l Grid Lines
— [ Glue to Giid Lines
5
7 Bubble Size 1.5
g =l

N
=
&
=
o

GidID | Spacing | LineTwpe | “isiily [ BubbleLoc. |
Z1 1] Prirnamny Sk End

LI

=

5
Reset to Detault Color
Lacate Systern Drigin

0k % Cancel

+ Trong ctra s6 “Beam”, click [OK]

~Beam Dimensions

Humber of Spans |7 SpanLength |E.
¥ Use Custom Grid Spacing and Locats Origin Edit Grid.

rSection Properties

Beame |Default - ﬂ

Cancel

I~ Restraints

+ Sau d06 tit cira s6 3D, va phong to ctra s6 2D dé lam viéc



13| SAP2000 v14.2.2 Advanced - (Untitled) u L b | [ ﬂﬂéj
File Edit View Define Bridge Draw Select Assign Analyze Display Design Options Tools Help
D dE@ v G2 0000 M i3dwwwenGa #8558 5% 'Ofrtt-d I @
[BJ| %30 View E=n V3 %2 Planc @ V=0
ES
N
N
.4
&
0
=
5
o
Dsh
ol
%
30 View X000 Y000 2000 [GLOBAL ~|[KN.mC |

b  Khai bao vat liéu:

+ Chon Define -> Materials

3¢ SAP2000 v14.2.2 Advanced - (Untitled)

File Edit View | Define | Ll - Assign Analyze  Disp

P it !Iﬁ"‘"} M s

(5l
c

5] 3-D View | Section Properties

ﬂ?‘ Mass Seurce...
Coordinate Systems/Grids...

! Joint Constraints...

oy

Joint Patterns...

+ Trong ctra s6 “Define Materials”: Chon [Add New Material]

M aterials Click to:

4000P 1 Add New Material Quick...
A392Fya0

Add Mew b aterial...

Add Copy of Material. ..

todify/Show Matenal...

Delete Material

[~ Show Advanced Properties

Cancel




+ Trong ctra s6 “Material Property Data”: Chon cac thong sb sau:
- Material Name and Display Color (Tén VL): CONC
- Material Type (Loai Vat liéu): Concrete
- Weight per Unit Volume (Trong lugng ban than): 25
- Modulus of Elasticity, E (Module dan hoi): 3e7
- Poisson’s Raito, U (Hé s Poission): 0.2
- Coeffcient of Thermal Expansion (hé sb gidn né nhiét): 0

- Rdi click [OK]

Data

Material Prope

 General Data

COMNC

I aterial Mame and Display Color

M aterial Type Concrete

I aterial Motes t odifw/Show Motes.. I

: ‘Weight and Mass Unitz
“weight per Lnit Wolume | KM.m. C -
M azs per Unit Yaolume 25433

: |zatropic Property D ata
todulus of Elasticity, E ]W

Foizeon's Ratio, U

Coefficient of Thermal Expansion, &

Shear Modulus, G 12500000

Other Properties for Cancrete M aterials

Specified Concrete Compressive Strength, f'o 20684,274

[~ Lightweight Concrete

Shear Strength Reduction Factor

[ Switch To Advanced Property Gizghfy
QK. Cancel |

+ Trong ctra s6 “Define Materials”, click [OK]

¢ Khai bdo tiét dién:

+ Define -> Section Properties -> Frame Section



-
Add Frame Section Property

Select Property Type

Frame Section Property Tupe Concrete hd
I Click to &dd a Concrete Section I
f Rectangular Circular Fipe Tube

... Precast | 4% Frecast U

| Cancel

13| SAP2000 v14.2.2 Advanced - {Untitled)

File Edit View Eefine Bridge Draw Select Assign Analyze Display Design  Optio

D HE | E Matedabs. o 4
@ :;j,{: 3.0 View : | Section Properties
_?( 2% Mass Source.. Tendon Sections...
o Coordinate Systems/Grids... Cable Sections...
“, ™! Joint Constraints... £ Area Sections..
™ Joint Patterns... Solid Properties...
® “4 Groups.. Reinforcement Bar Sizes...
I Section Cuts... ﬁ Link/Support Properties...
& Generalized Displacements... Frequency Dep. Link Props...
g Functions [ Hinge Properties...

+ Trong ctra s6 “Frame Properties”: Chon [Add New Property]

Properties Click. te:
Find this property:
|FsECT

Add Hew Fiopery

Irnpart Mew Property.

Add Copy of Property...

Modify/S how Property...

+ Trong ctra s6 “Add Frame Section Property”, muc “Select Property Type”

chon “concrete”, muc “Click to Add a Concrete Section” chon [Precast 1]



+ Trong cira s6 Procast Concrete I Girder, ta chon cac thong sb va két qua
chon nhu sau:

- Section Name (Tén tiét dién): DAMMONG
- Material (Chon loai vat liéu): Chon “CONC”

-Bl=B3=0.4 -B2=2.5
-B4=0 -D1=0.7
-D2=03 -D3=0

-D4=0 -D5=0.2
-D6=0.2 - R6i [OK]

Section Hame Dar0NG Display Colar ,_
Set Section Dimensions Bared on a Standard Seclion Section
Section Dimensions
Bulb Tee
EB1 0.4
o L
25
03 B2 ) |
D B3 ||B4 B2 04
01 oy i,
D&
D& o1 07 —
B2 aternsl
D2 0.3
+fconc i~
B | Beam D3 0.
— Fropetties
D4 o]
D2
03 o5 ’027 Section Properties.
B3 i
o DE 0.2 Froperty Modifiers
St Modifiers. .
D5
D& Section Motes
B2
|| M odify/Show Nates. .

Ok # Cancel ‘




+ Trong ctra s6 “Frame Properties”, click [OK]
d  Gan tiét dién vao mong bang:

+ Trén man hinh thé hién dam, kéo chudt chon tat ca cac phf?ln tur (hoac click biéu
tuong [all])

+ Trén thanh Menu: Chon Assign -> Frame -> Frame Sections

M\ Analyze [Dhsplay Design Options  Tools Help
! doint I e i S Wl
—| Frame 3 Frame Sections...
: Property Modifiers...
3 Material Property Overwrites..,
L4 Releases/Partial Fixity...
. L4 Local Axes...

L4 Reverse Connectivity... m

+ Trong ctra s0 Frame Properties: Chon “DAMMONG” va click [OK]

Properties - Cliek to:
Find thiz property:
|DAMMONG

Import New Propety...

DaAMMONG Add New Property...

| b odify/S how Property...

|
I
Hone Add Copy of Property. . I
l
|

Delete Property

Cancel

e  Khai bjo tai trong:

+ Define -> Load Patterns



Load Patterns...
5? Loa ASES...
.EEM Lead Combinations...
Bridge Loads 3

Mamed Views...

Mamed Property Sets 3
Pushowver Parameter Sets [
Mamed Sets »

+ Trong cira s6 “Define Load Patterns”, muc “Self Weight Multiplier” chuyén
thanh 0, roi chon [Modify Load Pattern]. Hé s6 Self weight multiplier ding dé ké dén tai
trong ban than, vi méng bing chén vao dat, nén khong can tinh dén tai ban than cua bé
tong mong

Load Patterns Click Ta:
Self weight Auto Lateral
Load Pattern Hame Multiplier Load Pattern

|
IDEAD - IU Modify Load Pattern I
|
|

&dd New Load Pattern

Show Load Pattein Motes

Cancel

f  Gantai trong tip trung tai chan cot:

Quy udc dau:

Luc doc N theo phuong Z:

Luc ngang H theo phuong X:

™ : .
Momen M quay quanh truc Y: S Theo chidu KBH (+)

77 MNouoc chifu KBH: (-)

- Gan 3 thanh phﬁn luc Ntt, Mtt, HY vao tung vi tri chan cot



. Click chon chén ¢t can gan (vi du chan cot bién tai.)

.. IR

. Assign -> Joint Loads -> Forces

Assign—l.ﬂ‘malyze Display Design Options JTools Help
Joint ve @ D0 B % o rirdE oo

Joint Loads

b s Dicplacemene. ‘

4 Vehicle Response Components...

. Trong ctra s6 Joint Forces: Khai bao nhu sau: Muc
“Cooidinate Systern”, chon “GLOBAL” Muc
“Options”, chon “Replace Existing Loads” Force
Global X: 67

Force Global Z:; -1151

Moment about Global Y: 77
Chon [OK]

Load Pattern Mame Urits

+|[oEaD KN, m. C =

Loads Coordinate Spstan

Force GlobalX | =l

Options

Farce Global Y

Fi Global 2
e e " Add to Existing Loads

M oment about Global = 3 +  Heplace Existing Loads

Moment sbout Global " Delete Existing Loads

Moment about Global Z

Cancel |




. Lan luot lam tuong ty voi cac chan cot khac

g Chia nho phan tir:
+ Chia cac phan tir thanh tirng doan nho ¢6 chiéu dai 0,1m
- Chia OA lam: 15 doan
- Chia AB, EF lam: 45 doan

- Chia BC, DE lam: 53 doan
- Chia CD lam: 57 doan

- Chia FZ lam: 12 doan

+ Vi du vdi doan OA:

- Chon thanh OA




- Edit -> Edit Lines -> Divide Frames

ﬁd\t|M|aw Define  Bridge Draw Select Assign  Analyze Display Design
&) Undo Jaint Load Cri+Z | @ @ 2 1M | 3d wp w2 p2 mw
I+

% | cut Ctrl+X

Copy Ctrl+C

E. Paste... Ctrl+V

¥ Delete Delete

Add te Model Erem Template Crl+T

Interactive Database Editing...

il Replicate... Ctrl+R
Extrude 3
Move... Ctrl+ M
3
Edit Lines 3 Divide Frames...
gE=
Trim/Extend Frames...
Show Duplicates Edit Curved Frame Geometry...

Merge Duplicates...

Change Labels...

- Trong cua s6 “Divide Selected Frames”, muc Divide Selected Straight
Frame Objects / Divide into Specified Number of Frames / Number of
Frames: nhap “15”. Sau d6 click [OK].

Diivide Selected Straight Frame Objects Uitz

# Divide into Specified Mumber of Frames KM, m,. C -

Number of Frames 15
Last/First Length Fatio 1

" Break at intersections with zelected Joints, Frames, Area Edges and Solid Edges

" Divide at Specified Distance from |-end of Frame

Digtance Type
Diztance

" Divide at Intersection with a Coordinate Flane in the Current Coordinate Systemn

Coordinate Flane
Interzection with Flane at

" Divide at Interzection with Vizible Grid Planes in the Current Coordinate Sypstem Cancel

Grid Plane |

uong tu v6i cac thanh con lai tuong tmg v6i s6 doan can chia
h  Panh s6 the tu lai cho cac phan tir thanh va nut:*

+ Muc dich cua budc nay la gan lai sb thr tu cac nat va phﬁn tir theo thir tu
nao do6 dé dé quan 1y trong khai bao va bang két qua. O day ta danh so thir tu

phan tir nat va phan tir thanh tir trai sang phai theo thir ty 1,2,3...
+ Chon tat ca cac phan tir bang nit [all]

+ Edit -> Change Labels



Edit | View Define Bridge

Select

&3 Unde Divide Frame
Cal Hedo

$ Cut

Copy

E Paste

> Delete

i1l Replicate...
Extrude
Maowve...
Edit Points
Edit Lines

Show Duplicates

Merge Duplicates...

Add to Model From Template

Interactive Database Editing...

Ctrl+Z

Ctrl+ X
Ctri+C

Delete

Ctrl+T

Ctrl+R

Ctrl+ M

#" Change Labels...
| Sy

+ Trong ctra s6 “Interactive Name Change”, chon theo cac budc sau:

- Item Type: Element Labels — Frame
- Edit -> Auto Relabel -> All In List

- Item Type: Element Labels — Joint

- Edit -=> Auto Relabel -> All In List

Choose A Named ltem Type

Item Type Element Labels - Joint

r.'._», ement Labe 0

Functions - Plot
Auto Relabel Control |, \crions . Response Spectrum

3 Functions - Time History
Fref I— Joint Pattems

Mook Mumahar 1102 Cases

Choose & Named Item Type

Item Type -
Element Labels - Frame

r

Functions - Plot
Auto Relabel Control Fiiictirs:-Hissnanis S
Prefix Functions - Time History

Maut Mimhar

Element Section Praperties - Frame

Cut
Copy
Paste

Delete

Copy All In Data Grid

Find

Replace

Reset To Current Names

Auto Relabel

Chrl+X

cutre ﬁl

Ctrl+V
Del

CtrieF bel Order

Ctrl+R elabel Order N i

umber Digits

Current Mame

Cut
Copy
Paste
Delete

Copy All In Data Grid

Find

Replace
Recet To Current Names

Auto Relabel

Crrl+ X 1

cirtc ﬁl

Ctrl+V
Del

Ctri«F sl Order

Ctri+R elabel Order hd =
umnber Digits 1]

» F All In List >
| | igNIgNtes 10 List
1

Current Hame




+ Pé xem két qua, va thir ty cdc phan tir thanh, nut, ta vao View -> Set

Display Options, va chon nhu hinh sau:
Set 2D View... Ctrl+Shift+F1

Set Limi
O —
@ Rubber Band Zoom F2
,@ Restore Full View F3
O Previous Zoom
B ZoomIn One Step Shift+F8
,@ Zoom Qut One Step Shift+F9

l ¥ Restraints [~ Sections [~ Extrude View " Sections I

v Spiings [~ Releases [~ Fill Objects " Materials

[ Local Axes [ LocalAxes [v Show Edges ¢ Color Printer

™ Frames Notin View [V Show Ref. Lines " White Background, Black Objects
[ NotinView I ! [~ Show Bounding Boxes " Selected Groups

I

Areas Solids Links Miscellaneous

[e || I [~ Show Analysis Model (If Available)
| | [ [~ Show Joints Only For Objects InView
Jii I I

Jai I [T N

[~ Apply to Al Windows

Cancel

i Gan lién két 10 x0 cho cac nut.
+ Chon [all]

+ Assign -> Joint -> Springs

Assign | Apalyze Display Design  Options  Tools Help

| loint 3 | %  Restraints...

Frame 3 Constral

' Mlasses...

2 Local fxes...
i

k| 1=k Panel Zones...

Merge Number...

+ Trong cira s6 “Joint Springs”, muc Spring Direction / Coordinate System, ta
chon GLOBAL. Muc Spring Stiffness / Translation Global Z, ta nhap

1225.5, day la gia tri d§ ctrng 10 xo K, nhu da tinh ¢ muc 6.1



Joint Springs
i

1~ Spning Drinechion 1
Cootdinate Spstem  § GLOBAL -
Sping Stiffress

Tranclefion GkbalX 0.

Translation GlobalY [0,

Tianslation Globslz 1600
Rotation about GlobalX [0,

Rotation sbout Globaly [0.
Rolalion about GlobalZ [0.

+ Chon 2 nit dau va cubi
+ Assign -> Joint -> Springs
+ Trong ctra s6 “Joint Springs”, muc Spring Stiffness / Translation Global Z,

ta nhap 612.75, day 1a gia tri d6 cting 10 xo K; nhu da tinh & muc 6.1

Joint Springs

~ Spiing Direction

Coordinate System | GLOBAL -
: Spiing Stifness-

Translation Global® [0,

Trarsistion Globaly [0,

Translation Global 2 | 800

Riotation about Global ¢ [0.

Riotation about Global Y |U.

Rotaiion about GlobalZ 0.




jGan bac tu do cho két cu:

+ Analyze -> Set Analysis Options

Analyze | Display Design Options Tools

[_ Set Analysis Options... -

Create Analysis Model

Set Load Cases to Run...
¥ Run Analysis F5
2 Model-Alive™

+ Trong ctra s6 “Analysis Options”, chon “Plane Frame”, va trong muc

“Available DOFs” bo chon “UX”. Sau d6 [OK]

—&vailable DOFs
I~ uxfr uy ¥ UZ [ RX & RY [T RZ

FastDOFs
oK

Space Frame  Plane Fram Plane Grid Space Truss

AilmE

Solver Options..
#Z Plane %7 Plane

Tabular File

I Automatically save Microsoft Access or Excel tabular file after analysis
Filz name

Database Tables Mamed Set

k Giai bai toan:

+ Analyze -> Run Analysis



Analyze | Display Design  Options  Tools

K Set Analysis Options...
Create Analysis Model

Set Load Cases to Run...

™ Run Analysis

2 Model-Alive™

+ Trong cura s6 “Set Load Cases to Run”, ta chon dong “MODAL”, va click

[Run/Do Not Run Case], r6i click [Run Now]

1 Chck to:
VCase Mame Type Status Action ) I
DEAD Linear 5 tatic Mot Run

Run/Dao Mot Bun Caze

Fun/Do Mot Fun Al

Delete &1 Results ‘

Showe Load Caze Tree... ]

Apnalyziz Montor Options

" Alwayzs Show

i Mewver Shaw

i Show After J4_ seconds

™ Model-alive

1Xem két qua:
Xem biéu dd ndi luc:
+ Xem biéu d6 Moment:

- Display -> Show Forces/Stresses -> Frame/Cables



ze | Display | Design Options Teools Help
3 1 Show Undeformed Shape FA | mfrt=f-nd _° T
B Show Load Assigns 3 @ S
T Show Misc Assigns 3
P—F Show Deformed Shape... Fo
|H Show Forces/Stresses )J Joints...
S Bridge Forces/Stresses Erames/Cables... >
= - - -

- Trong ctra s6 “Member Force Diagram for Frames”, chon nhu hinh sau

— Caze/Combo

Case/Combo Mame ;DEAD vi

— Component

" Awial Force  Tarsion
(" Shear 2-2 i toment 2-2

" Shear33

—Scaling

Ao

Bicu do bao momen

Chay chuong trinh sap thay d6i hé s6 d6 ctng 10 xo k twong tng voi 3 hé s6 nén bén trén ta
duoc biéu dd bao momen:



R

il
||||
d

il
Il
l ’i|

44426 500.9 4711 342.3

|

Ghi cha: K1 biéu d6 momen tg véi hé s6 nén tir thi nghiém ban nén hién trudng C1=2200
(kN/m?)

K2 biéu d6 momen tng v6i hé sé nén tir thi nghiém xuyén dong SPT C2=800
(kN/m?)

K3 biéu dd momen ung voi hé s6 nén tir thi nghiém nén cd két C3= 9766,5
(kN/m?*)

+ Xem biéu db lyc cét: thuc hién tuong tu, voi cac muc Component: Shear 2-2

Caze/Combo

Case/Combo Mame DEAD -

-

; C—
Component

fiiz " Tarsion
(v Sh L " Moment 2-2
" Shear 3-3 " Momert 3-3
Scaling
" huto
{+ Scale Factor n.m
Options
" Fill Diagram

(+ Show Values on Diagram Cancel




m .Luu két qua ra bang tinh Excel:

+ Display -> Show Tables

Display | Design  Options  Tools Help

[[1 Show Undeformed Shape F4
Show Load Assigns kE
Show Misc Assigns 3

FT Show Deformed Shape... F&

=% Show Forces/Stresses 3

¢ Show Virtual Work Diagram...

[ She b ShiFt+

ab

Save Mamed Display...

+ Trong ctra s6 “Choose Tables for Display”: Chon nhu sau:
- Joint Output: Reaction, Displacements : Phan luc, Chuyén vi tai diém

- Frame Output: Thanh phan khung can xuét ra (Momen, Luc cit...)



Choose Tables for Display

Edit

=0 MODEL DEFINITION [0 of 48 tables selected)

Eil] System Data

&[] Property Definitions

&[] Load Pattern Definitions

E:a--l] Other Definiions

#-[] Load Case Definitions

-] Bridge Data

E:a--l] Connectivity Data

&[] Joint Assignments

-] Frame Assignments

EED Options/Preferences Data

& Miscellaneous Data

E-E ANALYSIS RESULTS (3 of 8 tables selected)
D

Joint Qutput
:
-]

Frame Output
Table: Element Forces - Frames

-] Structure Dutput

— Load Pattems (Model Det.)

Select Load Patterms. ..

1 of 1 Selected

Load Cazes (Results)

Select Load Cazes. .

1 of 1 Selected

ModifyShow Options...

Optionz

[T Selection
I~ Show Unformatted

Mamed Sets

Save Mamed Set...

Cancel

ﬂ Table Foimats Fle.. | Cument Table Farmats File: Program Default

+ File -> Export Current Table -> To Excel

-

Element Joint Forces - Frames - . » l N EF T,
View Format-Filter-Sort  Select  Options
Export Current Table » To Excel b:lrces - Frames _vJ
Display Current Table L4 | To Access

Print Current Table as Text File F1 F2 F3 M1 M2

KN KN KN KN-m KN-m

Export All Tables s 0 0 16,173 0000000005457

0 1] 16173 0 16179

Display All Tables 4 2 0 4044 i 16179

Print All Tables as Text File 2 0 -48,44 0 54619

-4 1] 80,506 0 54619

Save Current Table Format to Table Formats File 4 0 -B0.606 1] 14,5225

Save All Table Formats te Table Formats File 4 g 112678 o 14,5225

4 1] 112,678 0 -25,7903

Apply Format from File to Current Table k. 0 144,655 0 23,7303

. 5 1} -144,655 1] -40,2558

Apply Formats from File to All Tables 5 i 176,539 0 02558

B a -176.533 0 -57.9058

Rk it 5 D 208,33 0 57 9035

Remowve Current Table I3 il .208.33 il 78,7427

7 a 240,028 0 78,7427

Sl 7 0 -240,028 0| 1027455

) ] DEAD Lin5talic R 0 271,832 0 102,7455

5) 10 DEAD LinStalic g a -271.632 0 -129,9087

10 10 DEAD Lin5 tatic -3 1} 303143 1] 1299087

] ] 10 1 DEAD Lin5talic k| 0 303,143 0 -180,2231]
[l 3
Recore: ] 4] 10 [pl] of 560 Add Tables...




3.2.13. Tinh c6t thép:

3.2.13.1 Tinh c6t thép theo phuong canh ngang:
a So dd tinh:

bm

Hinh 3.36. So do tinh cot thép theo phiwong ngang
3.2.13.1.2 Tai trong tac dung:

La luc 16n nhat tac dung 1&€n ban méng do lyc doc, do ngoai lyc ( khong xét
dén trong luong ban than mong va nén dat dudi day mong).

Y Nt " nM 7433 6952 X 6
Fm Wi 2,5x28 2,5 x 282

Priax = =108,2 (kN/m?)
= Luc phan bd q" = pmax . 1m = 108,2 (kN/m)
3.2.13.1.3 Giai ni luc:

q'“(Bm—bg)? _ 108,2(2,5-0,4)2

M, . =
1-1 8 3

= 59,65 (kNm)

3.2.13.1.4. Tinh va bd tri c6t thép:

+ Chon thép 4, — tra bang 21, ta dugc R=280 (MPa)
+ Chon thépp12 c6 A=113 (mm?)
hy=h,, —a =700 — 70 = 630 (mm)



4 oM 59651106
" GR.h, 09855 x 280 x 630

=343,1 mm®

voi ¢ =1-0,5§ =1-0,5%0.029 =0.9855 trong do:

oM 59,65 x 106
“m = Y R,bh2 09 x 14,5 x 400 x 630 X 630

= 0,029

E=1-/1-2a,=1-v1-2x0,029 = 0,029

+ Kiém tra ham luong thép:
Ag 343,1

"M = ne T 200x630 © 100=0,13%
Hmin = 0,05%
SpleRs 0,632 x 0,9 x 14,5
Hmax =~ p =2 x 100 = 2,94 %

, = HUmin < u < Umax
+ SO cay thép trén 1m dai:
As 3757

=—=——=33
"TAT 113
+ Khodang cach gitra cac cay thép:

1000
a = ? =300 mm

Do a khong thda diéu kién 70 < a < 200, theo muc 8.6.6 TCVN 5574 - 2012

Chon a =200mm

Vay chon ¢ 12,a200 bé tri theo phuong ngang;phuong doc b tri ¢ 12,a200.

3.2.13.2 Tinh cbt thép theo phuong canh doc:
a Tinh c6t doc (theo TCVN 5574 —2012)

+ Moment cing thé dudi ta tinh todn theo tiét dién chit nhit 400x700
Chon bé tong mac 350 c6 R,=14,5 (Mpa), y, =0,9
Chon thép A cOR=280(Mpa), vy, =1
Tra bang E.2, trang 168, TCXD 5574 — 2012 ta dugca, =0,432,E, =0,632

Chon 16p bé tong bao v¢ dam mong =70mm — hy=63cm



Vi du:Tai gbi A
M=441,9 (KNm)

M 441,9 x 10° 0.213
ad,,, = = =0,
m bebbh(z) 0,9 x14,5x400x630x 630
E=1-J1—-2a,=1-v1—-2x0,213 = 0,242
Sy Rybh, 0242 x 0,9 x 14,5 x 400 x 630
oA = e e T = 9842,3 mm?
Ag 2842,3
-u = Dhe = Tooneas X 100=1,1%
- Hmin = 0,05%
e R,
o Mo —fR—R —0632X09%1%5 1 100 = 2,94 %
9tumin < u < Hmax
Bang 3.26. Bang két qua tinh thép &géi
% M As ; . AgcHON
GOI a € BO TRI (%)
(KNm) (mm?) (mm?)

A 444,26 0,214 0,244 2869 4d32 3217 1,28%
B 500,9 0,242 0,281 3304 4d32 3217 1,28%
C 632,1 0,305 0,376 4412 6d32 4825 1,91%
D 636,1 0,307 0,379 4448 6d32 4825 1,91%
E 471,1 0,227 0,262 3073 4d32 3217 1,28%
F 3423 0,165 0,182 2134 3d32 2413 0,96%

+ Momen cing tho trén ta tinh theo tiét dién chit T vdi cac thong sé nhu sau:
by = 2500(mm), hy = 300(mm); b = 400 (mm), h = 700(mm)
-X¢ét tai nhip c6 Mumax = 407,3
Mg = ypR,b'sh's(hy — 0,5h'f) = 0,9x14,5x2500x300(630 — 0,5x300) = 4698 kNm
= Mf> Mpax



Badng 3.27. Bang két qua tinh thép & nhip

M Ag ) ) A CHON

NHIP o 13 BO TRI (%)
(KNm) (mm?) (mm?)

1 380 0,029 0,030 2187 3d32 2413 0,96%

2 532,6 0,041 0,042 3084 4d32 3217 1,28%

3 675,7 0,052 0,054 3936 5d32 4021 1,60%

4 680 0,053 0,054 3962 5d32 4021 1,60%

5 533,7 0,041 0,042 3091 4d32 3217 1,28%

b Tinh cbt dai (theo TCVN 5574 —2012)

Bdng 3.28. Luc cdt & goi

Gdi 1 674,1 -467,5
Gbi2 660 -600,3
Gbi 3 658,6 -664,7
Gbi 4 645,3 -647,7
Gbi 5 615.,8 -661,7
Gdi 6 408, 1 -705

+ Chon:

- Puong kinh cbtdai:

dw= 10(mm), Ay, = 75,8 mm?, dai nhanh n=3

- Thép A;cé (tra bang 21, trang 47 va bang 28 trang 53, TCXD 5574 - 2012):
- Rg=225 (MPa)

- Bé tong méac 350 (B25) c6: Ry= 1,05 (MPa)

Rsw=175(MPa)

- Lyc cit 16n nhat : Q = 705(KN)

E=21.10%(MPa)

E,=3.10°(MPa)

+ Theo myc 6.2.3.3 TCVN 5574 — 2012 , ta phai bd tri c6t dai sao cho thoa mén :
Qz fzgzwﬁ_ QLW

_ P2 (1 o, )Rbtbhoz

0, C

2 x (140,5) x 1,05 x 400 x 630x630

Trong d6: ¢, = 2 — d6i v4i bé tong ning.

(pbz == 0,75

Lay ¢; = 0,5

(b'f=b)hrp

0

0,75

(2500—400)x400

400x630

2x630

ho < ¢ < 2ho, chon ¢ = 2 ho (gia tri 16n nhat)
Ta c6: Q > Qp, nén tinh cot dai theo tinh toan.

=25>0,5

=397 kN




+ Khoang cach cbt dai theo tinh toan:

4(Pb27/bszbhoz (mm)

S[t = nRSW ASW

QZ
4x2x0,9x1,05x 400 x 6302

=3x175x75,8x

7050002
) ’ =96,1(mm)
-Kha nang chiu cat cua cot dai:
_ Rsw__ _ _
Qsw = nASWs__3 x75.8 x175/96,1 = 414,1 (N/mm) = 0,4141 kN/cm
tt

-Hinh chiéu theo tiét dién nghiéng nguy hiém nhat:

2
o - P> (1 T oy )szbho _ [2x(1+0,5)1,05 x 400x6302
° q.. 414,1

= 1099 (mm)

co < 2h = 1400 nén chon co= 1099 (mm)
Qsw= qsw co =414,1 x 1099 = 455096 (N) = 455,096 kN o )
Qswt Qv= 455,096 + 397 = 852,096 > Qmax=705 - khdng can bo tri cot xién

+Khoang cach 16n nhét giita cac cot dai:

2
g = PysY Ry, 0N, (mm) _ 15X 0.9x1.05x400x630x630

max =319 mm
705000

+Khoang céch cau tao gitta cac cot dai:

h
S.<13° 233(mm) _, S, =233(mm)
300(mm)

S = min( St ; Smax; Sct) = 96,1=> chon S = 90 mm

+ Kha ning chiu tng suat nén chinh cia bé tong mong:

0<0,39,,9,7,R,bh,



Trong do:
o, =1+5u, <13

ES‘
ot
E,
_nd,
H bs
b: bé rong dam ’
s: khoang cach gitra cac cot dai
n: sO nhanh cot dai
As: tiét dién ngang cot dai
®p1 =1— BypRy
p = 0,01 - do1 voi bé tong nang
Suy ra:

0<0,30,,0,7,R,bh,
=0,3x1,186x0,8695x0,9x 14,5 x 400 x 630
=1106,6 kN

Vay b tri cot dai 10,a100 choié tai 2 bén gbi. Phan con lai bd tri theo ciu tao, chon
©10,a300 (theo muc 8.7.6 TCVN 5574 —2012).



