Chuong 1: THONG KE PIA CHAT
1.1. Xir Iy thong ké dia chat dé tinh toan nén méng

Hb so khao sat dia chat phuc vu thiét ké nén mong c6 sb luong hd khoan nhiéu va
sd lwong mau dét trong mot 16p dat 16n. Van dé dit ra 13 nhitng 16p dat nay ta phai chon
duoc chi tiéu dai dién cho nén.

Ban dau khi khoan léy mau dya vao su quan sat thay d6i mau, hat do ma ta phan
chia thanh timg 16p dat.

Theo QPXD 45-78 dugc goi la mét 16p dia chat cong trinh khi tdp hop cac gia tri
c6 didc trung co 1y ctia nd phai ¢ hé sé bién dong v du nho. Vi vy ta phai loai trir nhitng
mAu c6 sb liéu chénh 1éch véi gia tri trung binh 16n cho mot don nguyén dia chét.

Vay théng ké dia chit 1a mot viéc 1am hét stre quan trong trong tinh todn nén
mong.

1.2. Phén chia don nguyén dia chét
1.2.1. Hé sb bién dong
Ching ta dwa vao hé sb bién dong v phan chia don nguyén.

H¢ s6 bién dong v c6 dang nhu sau:

o
V==
A
_2A
Trong do: gia tri trung binh cua mdt dac trung: A= '=1n
do léch toan phuong trung binh: o= \/il SU(A - A)’
n- 1

véi:  Ajla gia tri riéng cua dac trung tir mot thi nghiém riéng.

n s0 lan thi nghiém



1.2.2. Qui tic loai trir cac sai s6

Trong tap hop mau ctia mot 16p d4t c6 hé sb bién dong v < [v] thi dat con nguoc
lai thi ta phai loai trir cac sb lidu c6 sai s6 16n .

Trong d6 [v]: hé sb bién dong 16n nhat, tra bang trong QPXD 45-78 tuy thudc vio

tung loai ddc trung .

Pic trung cia dat Hé s bién dong [V]
Ty trong hat 0.01
Trong luong riéng 0.05
Do 4m tu nhién 0.15
G161 han Atterberg 0.15
Module bién dang 0.30
Chi tiéu sirc chong cat 0.30
Cuong do nén mot truc 0.40

Kiém tra thong ké, loai trir s6 16n A; theo cong thirc sau:
‘Z— Ail=v'oy,

trong d6 udc luong do I¢ch

oy = /%z(;\ _A)?, khi n>25 thiliy o= o
1

Va v’ 1a chi tiéu théng ké phy thudc sé mau thi nghiém n

n 6 7 8 9 10 11 12 13 | 14| 15 16 | 17 | 18 19 | 20
v’ 2,07 2,18 | 2,27 | 2,35 | 2,41 | 2,47 | 2,52 | 2,56 | 2,6 | 2,64 | 2,67 | 2,7 | 2,73 | 2,75 | 2,78

n| 21 22 | 23 24 | 25 | 26 | 27 28 29 30 | 31 32 | 33 | 34 | 35

v 28 |2,82]2,84|286|288| 29 |291|293]|294]2961297 298] 3,0 |3,01]3,02

v’ |3,03 3,04 |3,05]3,06 3,07 |3,083,09]| 3,1 |3,11]|3,12]3,13|3,14 3,14 3,15




1.2.3. Pic trung tiéu chuin

Gia trj tiéu chuan cta tat ca cac dic trung cua dat 13 gid tri trung binh cong cta cac
két qua thi nghiém riéng 1& A, (trir luc dinh don vi ¢ va goc ma sat trong ).

Céc gia tri tiéu chuan cta luc dinh don vi va goc ma sat trong duoc thuc hién theo
phuong phap binh phuong cuc tiéu cua quan hé tuyén tinh ciia tmg suat phap o; va tng
suét tiép cuc han T; ctia cac thi nghiém cit twong duong, T = G.tge+c.

Luc dinh don vi tiéu chuan ¢ va géc ma sat trong tiéu chuan ¢ duoc xac dinh

theo cong thurc sau:

tgo° = ime 22 )

i=1 i=1

1.2.4. Pic trung tinh toan

Nham muc dich nang cao dd an toan cho 6n dinh cta nén chiu tai, mot sd tinh toan
6n dinh cua nén duoc tién hanh véi cac dic trung tinh toan .

Trong QPXD 45-78, cac dic trung tinh toan cua dat duoc xac dinh theo cong thirc
sau .

AtC
kd

Att —

Trong do: A : 1a gia tri dic trung dang xét
kg : hé sb an toan vé dat .
Véi lye dinh (c), goc ma sat trong (), trong luong don vi (y) va cuong do chiu
nén mot truc tirc thoi co hé sb an toan dat duoc xac dinh nhu sau

1
1+ p

kd:

Trong do: p 1a chi s6 do chinh x4c dugc xac dinh nhu sau:

V6i lyc dinh (c) va hé s6 ma sat (tgo), ta co: p = t,v



Pé tinh toan v, gia tri do léch toan phuong trung binh xac dinh nhu sau:

— 13 2 . - n
G¢= O Xzo-i 1 Otgp = O Z
i=1

o, :\/LZ(Gitg(Dm-i-Cm—Ti)z

n-24g

Vi trong lugng riéng v va cudong do chiu nén mdt truc R,

P~

n

1 e 2
o, Z\/EZO’ -7i)

i=1

1 n
o. = |—— RtC—R- 2
" \/n—lzi_l( )

Trong do: t, h¢ ) phu thudc vao xéc suit tin cay o
e  Khi tinh nén theo bién dang thi oo = 0.85

e  Khi tinh nén theo cuong d6 thi o = 0.95

(n-1) véi R,y; (n-2) voi c,o o =0.95 a=0.85
2 2,92 1,34
3 2,35 1,25
4 2,13 1,19
5 2,01 1,16
6 1,94 1,13
7 1,9 1,12
8 1,86 1,11
9 1,83 1,1
10 1,81 1,1
11 1,8 1,09
12 1,78 1,08
13 1,77 1,08
14 1,76 1,08
15 1,75 1,07




16 1,75 1,07
17 1,74 1,07
18 1,73 1,07
19 1,73 1,07
20 1,72 1,06
25 1,71 1,06
30 1,7 1,05
40 1,68 1,05
60 1,67 1,05

Y nghia cua h¢ s6 do tin cay o dugc hiéu nhu sau:

e Cac dic trung tinh toan theo TTGH I va TTGH II ¢6 gia tri nim trong

mot khoang

Tuy theo truong hop thiét ké cu thé ma ta 1dy dau (+) hodc dau (-) dé dam
bdo an toan hon.

e Khi tinh todn nén theo cuong do va on dinh thi ta lay cac dic trung tinh

DUGNG TTGH II

PUGNG TIEU CHUAN

A = A+ AA

toan TTGH | (nam trong khoang 16n hon a = 0.95).

e Khi tinh toan nén theo bién dang thi ta 1y cac dic trung tinh toan theo

TTGH Il (nam trong khoang nhé hon o = 0.85).

&




1.2.5. Mot s6 luwu y:

Khi tinh toan thdng ké, sé miu n>6 thi mdi théng ké trang thai gidi han. Néu n<6
thi chiing ta tién hanh kiém tra théng ké v<[v] va ldy gi4 tri tiéu chuan = gia tri trung
binh. (dung trong y, d6 4am W...).

Véi lyc dinh ¢ va goc ma sat trong @, v6i thi nghiém cét nhanh khong thoat nudc
mau, s0 mau thi nghiém 1 (tmg véi 3 cdp (o,7) : N=3) thi chi tinh gia tri tiéu chuan, sd

mAu thi nghiém 2 (tng voi 6 cip (6,1): N=6) thi tién hanh thong ké theo trang thai gidi

han.

Khi tra bang t, luu ¥ n-1,n-2.

Str dung ham LINEST trong EXCEL dé hd tro thong ké luc dinh ¢ va goc ma sat
trong o.

Khi théng ké cho cac chi tiéu ¢, @ ban dau ta phai kiém tra théng ké voi timg cap
ap luc dé biét rang co loai miu nao hay khong.
1.3. Vi du tinh toan

1.3.1. Trong lugng riéng
LOP_1: Cat pha déo
S6 lwong mau: 8 miu.
Ki hiéu

STT | " ar | Y(N/M) | (o-)® | Ivo-v| | Ghichu
1 ND 1-9 19.0 0.0576 0.24 Nhan
2 ND 1-11 19.2 0.0016 0.04 Nhéan
3 ND 1-12 19.6 0.1296 0.36 Nhéan
4 ND 2-10 19.1 0.0196 0.14 Nhéan
5 ND 2-14 19.2 0.0016 0.04 Nhéan
6 ND 3-7 19.3 0.0036 0.06 Nhan
7 ND 3-9 19.4 0.0256 0.16 Nhan
8 ND 3-13 19.1 0.0196 0.14 Nhéan

Tong 153.9 0.2588

Trung binh vy, 19.24

a. Kiém tra thong ké

)2
5, = > (o-r) _  [0.2588 - 0.102
n-1 7




v=Z = 0192 _ 551 ¢ =005
7. 19.24
— . 2
Gom = 1/—z(y = ) = 018 (n<25)
VG = 2.27 *0.18= 0.41 (n=8 -V’ =2.27)

(Theo QPVN 45-78 thi dung trong c6 [v]=0.05)
Vay tap hqg mau duogc chon.
b. Gia tri tiéu chuan
Z?’i

y© = 1n =19.24 (kN/m?)

C. Tinh theo trang thai gi¢i han I
V6i TTGH I thi xac suat d6 tin cay o = 0.95
Tra bang ta duoc (n-1=7) t, =1.90

v =71+ p)=19.24 (1+0.007) =19.11+19.37 (kN/m®)
d. Tinh theo trang thai gi¢i han II
Véi TTGH 11 thi xé4c suét do tin cay oo = 0.85
Tra bang ta duogc (n-1=7) t, =1.12

w =71+ p)=19.24 (1 £ 0.004)=19.16 +19.32 (kN/m")

1.3.2. Go6c ma sat trong ¢ va lwe dinh ¢
LOP 4a: Sét pha nua cing
SO Iugng mau: 2 mau.
Chon bang gom 5 hang, 2 cot.
Ct phap: =LINEST (vi tri day Tpax, Vi tri ddy s6 c,1,1)

Nhén cung lac “Ctrl+Shift+Enter”

MAU |1 (kN/m?) |c (kN/m?)

37.8 50 [tge®=0.339| c*=19.416
ND2-3| 515 100 | 6y4,=0.015 | o=1.611

69.9 150 0.992 1.492

35.2 50 516.6 4

ND2-4

54.6 100 1149.2 8.898
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a. Kiém tra thong ké

(:_:'_ = 0.044 <[v]=0.3

9 tgp  0.339 ]

ve=Ze = L0810 <pv]=03
c 19.42

Vay mau 6 Vigy , Ve < [v] = 0.3 nén tap hgp mau dugc chon .
b. Gia trj tiéu chuin
tgp©=0.339 = ¢*©=18.73°
c® =19.42 (kN/m?)
¢. Gia tri tinh toan theo TTGH I
Theo TTGH I xéc suit tin cdy o= 0.95 (n-2=4) t,=2.13
- GOc ma sat ¢
ptg(p = t(x-Vtg(p = 0.094
tgp = tge°(1+py,) = 0.307 +0.371
Suy ra ¢, =17.07°+20.35°
- Luc dinh ¢,
Pc= 1y Ve = 0.175
¢ = c(1+p,) = 16.0+22.8 kN/m?
d. Gia tri tinh toan theo TTGH 11
Theo TTGH II xac sut tin cdy o =0.85 (n-2=4) t,=1.19
- Gbc ma sat ¢
Pigo = Lo Vigo = 0.052
tgon = tge“(1tpy,) = 0.321+0.357
Suy ra ¢ = 17.82° + 19.63°
- LIIC dinh Cn



Ppc=  teve =

0.096

¢y = c°(1+pe) = 17.5+21.3 kN/m?

BANG TONG HOP THONG KE

Lép va
phu 16p

Tén dat

Do sau
16p (m)

Bé day
trung
binh (m)

Pac trung co ly

Tinh
nang k¥
thuat

Dit san lap

0.5-1.0

0.8

vic =18 kKN/m®

2a Sét déo mém

2b Sét déo mém

2.1-2.4

1.5

e =16.1 KN/m®

o =7.86°

Cre =12.6 KN/m?

e =16.1 KN/m®

QPrc :3.210

Ce =11.8 KN/m?

Kém
thuan
loi

Sét chtra dam san cling

4.3-5.5

2.4

e =20.15 kN/m®

¢ =20.20°
o1 =15.22° +24.89°
on =17.22° = 27.74°

Ce =45.5 KN/m?
¢, =35.2+55.8 KN/m?
¢ =39.2+51.5 kKN/m?

Thuan
loi

4a

Sét pha ntra ctrng

5.5-5.5

3.7

vic =19.3 kKN/m®

o =18.73°
¢ =17.07° =20.35°
on =17.82° = 19.63°

Ce =19.4 kN/m°
¢, =16.0+22.8 KN/m?
¢ =17.5+21.3 kN/m?

Thuan
loi

Sét nua cirng

7.5-8.5

3.8

vic =19.38 kKN/m®

o =15.80°
¢ =10.11° +21.19°
on =7.88° +23.15°

Ce =48.1 kN/m°
¢ =22.5+73.7 KN/m?
¢ =32.5+63.7 kN/m?

Thuan
loi

5a

Sét pha déo cung

13.4-13.4

5.9

vie =19.1 kKN/m®

o =18.11°
¢ =16.21° +19.67°
o =17.052° + 19.15°

Ce =17.7 kN/m®
¢, =13.9+21.5 KN/m?
¢ =17.052+19.15 kN/m?

Thuan
loi




5h Sét pha déo mém

oC Sét pha déo mém

54 Sét pha déo mém

14.0-17.2

6.8

e =19.1 kN/m®
¢ =20.656°
Ce =14.2 kN/m?

e =19.1 kN/m®
o =15.70°
Cre =11.7 KN/m?

e =19.1 kN/m®
QPtc :19.90
Cre =11.9 KN/m?

Thuan
loi

6a

Sét pha déo mém

31.2-31.2

22.9

vic =19.05 kN/m®

¢ =18.16°
¢ =15.32°+20.91°
o =16.45° +19.84°

Cre =16.2 KN/m?
¢, =10.4+22.0 KN/m?
¢ =12.7+19.7 KN/m?

Thuan
loi

Cat pha déo

29.3-31.4

155

vic =19.24 kKN/m®
1 = 19.11 +19.37 kN/m®
vy =19.16 + 19.32kN/m’

o =22.00°
¢ =21.08%°:22.91°
on =21.42° = 22.57°

Ce =10.1 KN/m?
¢, =8.00+12.2 KN/m?
i =8.8+11.4 kN/m?

Thuan
loi

Sét pha déo ciing

35.2-39.6

7.0

e =19 kKN/m®

¢ =18.88°
Cie =13.9 kN/m?

Thuan
loi

Sét déo clng

34.2-36.8

4.6

Yic =18.9 KN/m’

o =13.77°
Cre =27.2 KN/m?

Thuan
loi

Cat pha déo

41.5-42.6

5.8

vie =19.3 KN/m’

¢ =23.46°
@1 =21.40° +25.46
o =22.26° = 24.64°

Cc =7.8 KN/m®
¢ =3.4+12.2 KN/m?
¢ =5.2+10.4 kKN/m?

Thuan
loi

10

Sét ciing

47.2-50.4

6.5

vic =19.65 kKN/m®




v1 =19.53 +19.77 kN/m®
yi =19.57 =+ 19.73 kN/m®

o =16.59°
o1 =9.77°:29.97°
on =12.32° +20.68°

Cre =57.4 KN/m?
¢, =43.6:71.1 KN/m?
¢ = 48.8+66.0 KN/m?

Rét
thuan
loi

10a

Sét pha déo cing

52.0-52.0

4.2

Yie =19.4 kKN/m®

o =17.01°
Ce =13 kN/m?

Thuan
loi

10b

Céat pha déo

49.3-49.3

2.1

Yie =19.7 kN/m®

o =18.62°
Ce =23.1 kKN/m?

Thuan
loi

11

Cat pha déo

64.6-71.2

17.5

vic =19.28 kKN/m®
1 =1.913 +1.943 kN/m®
vy =1.918 +1.938 kN/m®

¢ =21.45°
@1 =20.95%:22.06°
o =17.68° = 25.05°

Ce =10.9 kN/m?
¢ =9.5+12.3 kN/m?
cn =10.1+11.7 kKN/m?

Thuan
loi

12

Sét pha déo cliing

73.2-76.0

6.8

Ytc =18.98 kKN/m®

¢ =20.10°
¢ =18.89%+ 21.30°
on =19.36° + 20.84°

Ce =12.4 kN/m?
¢ =9.9+14.9 KN/m?
¢ =10.9+13.9 kN/m?

Thuan
loi

13

Cét pha déo

80.0-cxd

cxd

vie =19.53 KN/m®

¢ =18.16°
¢ =20.56"+23.22°
on =13.34° + 29,55°

Ce =11.1 kN/m?
¢, =08.2+14.0 KN/m?
¢ =9.3+12.9 kN/m?

Thuan
loi




