Chwong 2: Tinh

“Wooiamsvs | chat co hoc cua
dat




Tai sao chung ta lai nghién ctru tinh chat co
hoc cua dat?

Trong linh vwa xay dwng:

Cong trinh
cao tang

———1

~

Pat 1am nén cdng trinh

Pat (vat liéu roi)

Pat 1a vat liéu xay
dwng

A ia At
Pat la moi trwong

@Cé‘ng trinh

ngam

2; ~ N =
Cdng trinh
dé, dap
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< Do ton tai 16 rong, cong véi chénh léch cot ap > xu,ét
hién dong tham trong dat - (1) Nghién ctru tinh tham

dat bi bién dang

(

Céc hat dat truot 1&n nhau - (3) nghién clvu tinh khang cat
cua dat

“ Duwdi tac dung cua lwc

Giam thé tich 16 rdng = /2) nghién ctu tinh nén Iun cta dat

“ Dé dung dat lam vat liéu xay duwng, ching ta phai dam
chat dat dé tang tinh chat xay dwng cua né - (4) Nghién
clru tinh dam chat cua dat
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Noi dung Chwong 2:
1. Tinh tham cla dat

2. Tinh nén lan cua dat

3. Tinh khang cat cta dat

4. Tinh dam chat cua dat
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Noi dung Chwong 2:
1. Tinh tham cla dat

2. Tinh nén lan cua dat

3. Tinh khang cat cta dat

4. Tinh dam chat cua dat
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§ 1. Tinh tham cua dat

* Tai sao chung ta can nghién ctru quy luat cia dong tham trong
dat?

Biap dat ddng nhat

i th Iru
_,.--""'mm Wong v
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“ Cac dinh nghia

» Tinh tham cuta dat: 1a tinh chat cia dat cho phép dong nwdc
chay qua trong mot diéu kién thuan logi nao d6. Dong nwdc qua
dat dwoce goi la dong tham.

- Diéu kién xay ra tham:
« Céac 16 rdng trong dat ton tai va du Ion,
« CO sw chénh I&ch thé nang codt nudc

< Dinh luat tham Darcy (1856)

Pat co van toc tham nhé — dong tham trong dat la dong chay tang —
tuan theo quy luat Darcy vé quan hé gitra van tdc tham va gradient thay

: v=k-I
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Van toc tham cua nudc trong dat, v (m/s, m/ng.d): la lwong
nwdce tham qua 1 don vi dién tich trong mot don vi thoi gian.

q Q q :lwulwgong nuoc;
— — = —— Q :lwvong nuwéc tham;
A At t :thoigian thdm (s);
A :dién tich tiét dién dong tham.

V

Luu luegng tham, g (m3/s, m3/ng.d): 1a lwong nwédc tham trong mét don vi
thoi gian

k: hé s60 tham (cm/s; mm/s),

Hé sb tham k phu thudc loai dat, dwoc xac dinh bang thi nghiém
(trong phong, hién trwd'ng) hoac tra bang;
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Hé sé tham cua mét sé loai dat dién hinh

Tén dat Hé so tham k(cm/s)
Cusi soi sach (khong co hatnhe) | 10-100
Catto, catvira, catnhésach | - 103-10
Catbui, citpha - 105-103
sétpha 107-10%
st <107
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| la gradient thuy lwc
Gradient thuy luc 1a cwdng dd trung binh sw thay doi chiéu cao cot
nwé&c tdong trén mot don vi chiéu dai.
AH AH: dd chénh cot nu'éc tong giira 2 diém dang
J=— xét;
L L: khoang cach giira 2 diém dang xét.

Néu | = 0: Khéng c6 hién twong tham
Néu | cang I&n —» déng tham cang manh va ngwoc lai
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H, > Hg - dong tham chay A-B
H, < Hg - dong tham chay B-A

>

Mat chuan

12
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< Kéo dai 6ng do dén mdt mat chuan nao dé — cot nwéc
trong dng do goi la cot nudc tong.

< Chiéu cao ttr mat chuan dén mat nwéc trong 6ng goi la
chiéu cao coét nudc tong, ky hiéu H.

< COt nwéc va chiéu cao cot nwée tir vi tri diem do dén mat
chuan goi la cét nudc va chiéu cao cdt nudc thé
nang, ky hiéu z.

AH: chénh cao cot nwéc giira 2 diém A va B.

AH = (H, — Hg)

Diéu kién can dé cé dong chay giira hai diém A va B la:
AH = 0
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‘ Y 4 A Y 4 | N l( l’\ > l(
** Thi nghiém xac dinh hé so6 tham cua dat
a. Thi nghiém tham cot nwée khong doi
Thi nghiém tham cét nwdc khéng dbi thich hop cho céac loai dat ¢é tinh tham cao
- dat roi.
Cach thi nghiém:
Mé& van K1, K2; diéu chinh K2 sao cho lwu lwong ra g = const.

Bo chénh cao ¢t nwéc AH = h, —h,

Két qua TN: Két qua thi nghiém la cap gia tri {AH, Q} hay {AH, q}. Hé sb
tham xac dinh theo cdng thire:
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Nwoe cap 7 %

Nwée tran e —

-
=
Cong thirc: L3p loc
k:X:q L Q L e _ \\/.
/ AAH At AH K
2 q
8
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b. Thi nghiém tham c6t nwéc ap thay doi
Thi nghiém tham cét nwdce thay ddi ap dung cho loai dat co tinh tham nhé (dat dinh)
do kho xac dinh dwoc lwu lwong nwoc ra.

< Khi m& 1 cap van bat ky — cot nwdce trong 6ng do cling l1a ngudn cap
nwoc tham qua mau.

< Cao trinh mwc nwdce ra khdng dbi — gradient thay lwe gidm dan.

% Chiéu cao cdt nwdce tai thoi diém t bat ky 14 h(t), gradient thay lwc cla
dong thAm qua mau la:
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Céac ong do ap dwdng kinh #
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® - vao ong do
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Mwc nwéc
vy 1y codinh

Nwoc tran ¢

Pay duc 16 —]
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Hé so tham xac dinh theo cong thic:

a.L.ln LA 2,3a.L.1g L
h2 h2
k = =

A(tz _tl) ) A(tz _tl)

Trong d6:

L : chiéu dai cia mau thi nghiém.

a : dién tich tiét dién cta ong do;

A : dién tich tiet dién ciia mau dat;

h,, h, :lan lwot la chiéu cao cdt nwéc trong ong do tai théi diém
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DY
" A

Hé s6 tham twong dwong cua nén nhiéu Ié&p

a. Tham song song vé&i cac 1&p dat (tham ngang)

Gia sir nén co n I&p dat véi chiéu day méi lop 1a h.. Hé s6 tham ngang twong tng K,

Zn: khi hi
— =l

d - - | | [
I b.H.I “ TS~ A
h, T~
2

k _th‘ q
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b. Tham vudng géc v&i cac Iép dat (vudng goéc)

— i=1

Kia
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VI DU AP DUNG

Yéu cau: Xac dinh hé sé tham tucng duong theo phucng dirng (kyq))
va phuong ngang (ki) -

A
1m k =1x10"' cm/s

Y
A

5m | k =2x10-3 cm/s

12m

08-Mar-26 www.huce.edu.vn 21



VI DU AP DUNG
>H, .

kdung
a H. H H, H, H,
Z— R
Vi kl kZ k3 k4
B (1+5+3+12)m -
B 1 m S5m 3m 12m B
-1 T 2 T T 4
10" em/s 2x107cem/s 10" em/s 2x107 cm/s
‘ = 2,1cm3 =0,32x107 (cm/s)
(6,551><10 ).s
naoan 1
k' gtdzﬁ[kl.Hl +ky H, +ky H, +k, . H, |

1

m e, =M[(1).(101)+(5).(2><1o3)+(3).(1o3)+(12).(2><104)]

—4,8x107 (cm/s)
08-Mar-26
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VI DU AP DUNG
Vi du 2:

Mot mau dat tiét dién ngang F = 103 cm?, chiéu cao mau h = 20 cm. Thi
nghiém tham cot nwéc ap khong doi AH = 55cm. Sau thi gian t = 6 phut,

Iu lwong tham qua la Q = 14,5 cms.

Xac dinh hé s6 thAm cua mau dat?

LCi gial:
Cong thirc xac dinh hé sé tham tir TN c6t nwéc ap khéng doi

v 9L _Q L
I FAH FtAH

F: dién tich mé&t cat ngang mau dat, cm?

AH: do chénh cot nwéce ap, cm
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VI DU AP DUNG

Q: lvu lweng nwdce tham, cms3
L: chiéu dai dwérng tham (bang h), cm
t: thoi gian tham, gidy (s)

k: hé sb tham, cm/s

14,5 20

k= ==
103x(6x60) 55

1,42x10™ (cm/ s)
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Ap lwc thé tich cia dong tham

Ap Iwc dong thadm (seepage pressure) la Iwc tac dung clia nwdc
dang chay qua méi trwdng dat/bé téng réng I&én cac hat dat, gay
ra b&i sy giam sut nang lwgng dong chay. Lwc nay gia tang
manh khi c6 vét net (vi du: & nén dap), co thé gay nang, buc nén
dat hodc hdng két cau néu khong kiém soat tét qua cac bién
phap nhw giéng giam ép.

Sand#:1 Kfn:1 Y-Intercept: 0.216 WC fn: 0
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Height (m)
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Ap lwc thé tich cia dong tham

i 1 G=yy,-V
Iy=y,V
I J=r-1V

v

Trong co hoc dat va dia ky thuat, ap lwc thé tich ciia dong tham (seepage force per unit
volume) 13 lwc ma dong nudc tac ddng Ién cac hat dat khi né chay qua cac 16 rong.
Duwdi day la md ta chi tiét va cong thire lién quan dé ban cé thé hinh dung hodc vé lai so d6
nay:
1. Ban chat vat ly
Khi nudc chdy qua dat, né tiéu hao nang lvgng do ma sat vdi bé mat hat dat. Nang lwong
mat di nay chinh I3 lyc day tdc dong 1én khoi dat theo hwéng dong chay.
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Ap lwc thé tich cia déong tham

3. Céng thirc xac dinh

Ap lyc thé tich dong thadm (j) dwoc tinh bang céng thire:

J=y, 1V

Trong do:
« Jj: Ap luc thé tich dong thdm (k N/m?).

A A . . Ah, . .. . o
« i:DO6 doéc thay luc (i = T)' la dai lwgng khdng don vi.

s ¥, Trong luong riéng cta nuéc (thudng |dy 9.81 kNI/m> hoac 10 k N/m?).

Lwu y: Néu dong chay huéng tir duédi lén trén véi ap luc da 16n, nd cé thé
triét tiéu trong lwong ky vang cla dat, dan dén hién twong dat chay
(quicksand) hodc dun dat.
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Bai toan dat séi, day bung

po_Luc_giu _G-F, (7w=7)V _(7u=1)

- Luc gay J VoLV Vo1
kN kN
2 :10(?j Vs :16+21($j
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