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TOM TAT: Hién nay viéc xac dinh tri s6 mé dun dan hoi (Eo) cha yéu la gian tiép théng qua bang tra phu thuoc vao loai
d4t va d6 4am hoic sir dung tuong quan thuc nghiém Eq=7.93 CBR%5 (MPa). Vi su phong phu va da dang vé cac loai dat
nhu ¢ Pong Nai thi viéc 4p dung bién phap trén dé dua ra tri s6 (Eo) co do tin cay thap. Ly do, vi cAc loai dat khac nhau s&
¢ tri s6 (Eo) khac nhau, anh huong rat 16n dén chiéu day cua két ciu ao duong trong qua trinh thiét ké. Nghién ciru da dwa
ra phuong phap tinh toan dé xay dung ham twong quan giita Ec=f(CBR) d¢ tir 6 xac dinh duoc Eo chuan xac hon va @ng
dung két qua nghién ciru cho viéc gian tiép xac dinh ra tri sb Eo dong thoi so sanh véi bang tra tiy theo do chat va do 4m
(twong d6i) dé quyét dinh tri s6 Eq dung trong tinh toan cudng do két cau 4o duong.

TU KHOA: M6 dun dan héi, chi s6 CBR

ABSTRACT: Currently, the determination of the elastic modulus (Eo) is mainly indirectly through the lookup table
depending on the soil type and moisture content or using empirical correlation Eo = 7.93 CBR0.85 (MPa). With the richness
and diversity of soil types as in Dong Nai, the application of the above measure to give value (Eo) has low reliability. The
reason is that different soil types will have different value (EO), which greatly affects the thickness of the pavement
structure during the design process. The study has given a calculation method to build the correlation function between Eo =
f (CBR) to determine Eo more accurately and apply the research results to indirectly determine the value EO dong. The
comparison with the lookup table depends on the density and humidity (relative) to determine the EO value used in

calculating the strength of the pavement structure.
KEYWORDS: Elastic modulus, CBR index

1. GIOI THIEU

Nén dudng dong vai trd hét sirc quan trong trong viéc
dam bao cuong do, tudi tho, su 6n dinh cia két ciu mit
duong. C6 nhiéu cong trinh sau khi dwa vao khai thac su
dung da xay ra cac hién tuong lun cuc bd, mat duong bi giy
v0, ran nit va mau hu hong. Nhiing biéu hién trén cb
nguyén nhén tryc tiép 1a do nén dudng khong dam bao vé
cuong do va su 6n dinh. Mot trong nhitng nhan td anh
huong khong nho dén chit lugng cong trinh 14 tri s mo
dun dan héi (Eo) cua dat nén.

Viéc xac dinh tri s6 moé dun dan hdi (Eo) hién nay chi
yéu la gian tiép thong qua bang tra phu thuc vao loai dat
va do am hoidc sir dung tuong quan thyc nghiém E¢=7.93
CBR8 (MPa). Véi sy phong pha va da dang vé cac loai
dat nhu & Dong Nai thi viéc ap dung bién phép trén dé dua
ra tri s6 (Eo) co do tin cay thip. Nghién ctru di dua ra
phuong phép tinh toan dé xay dung ham tuong quan gitra
Eo=f(CBR) dé tir d6 xac dinh dugc Eo chuén xac hon cac
phuong phap truyén théng da st dung trong thoi gian qua.

2. PHUONG PHAP XAC DPINH CAC CHI TikU CO
LY VA CHI TiEU KY THUAT
2.1 Thi nghiém xac dinh chi sé CBR [2]

Chi s6 CBR 14 ty s6 (tinh béng phan trim) giita ap luc
nén (do dau nén gdy ra) trén mau thi nghiém va ap luc nén
trén mau tiéu chuan tmg véi cing mot chiéu sau ép ln 0.1
hodc 0.2 inch véi d6 xuyén la 0.05inch/phut. Chi s6 CBR
(California Bearing Ratio) 1a chi tiéu biéu thi sirc chiu tai
ctia dat va vt liéu ding trong tinh toan thiét ké két cau cia
4o duong theo phuong phap cua AASHTO. Gié tri CBR

duogc xac dinh la co s& danh gia chat lugng vat li€u su dung
lam nén, mong duong; ngoai ra con duogc su dung dé danh
gia cuong dg cua két cau duong 0t6 va dudng san bay trong
mdt s6 phuong phap thiét ké co sir dung thong s6 cuong do
theo chi s6 CBR.

2.1.1 Xac dinh CBR ciia mau thi nghiém
Dua trén do thi quan hé &p lyc nén - chiéu sau ép
ltn, xac dinh cac gia tri &p luc nén &ng vai chiéu sau ép lun
2.54 mm (ky hiéu 1a P1) va 5.08 mm (ky hiéu la P2).

‘Tinh cac gia tri CBR theo cdng thuc (2.1), (2.2) (lam
tron dén 1 chir s6 sau dau phéy)

CBR: (%) = P x 100 2.1)
69

CBR: (%) = P2 x 100 2.2)
103

Trong d6: CBR;: La gia tri CBR tinh véi chiéu sau
ép 1in 2.54 mm (0,1 in), %;

CBR;: La gia tri CBR tinh véi chiéu sau ép lun 5.08
mm (0,2 in), %;

P1: L& &p luc nén trén mau thi nghiém tng véi chiéu
sau ép 1Gn 2.54 mm (0.1 in), daN/cm?;

P,: L& &p luc nén trén mAu thi nghiém tng véi chidu
sau ép 14n 5.08 mm (0.2 in), daN/cm?;
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60
3 so CBR 2 ad

30 CBR 1

Apluenén (daNfem)

o 2.54 5.08 7.62 10.16 12,7

Chiéu sau ép lin (mm)
Hinh 1. Bién dé quan hé &p lic nén - chiéu sau ép lun
chwra hiéu chinh

69: La 4p luc nén tiéu chuan ung véi chidu sau ép
IGn 2.54 mm (0.1 in), daN/cm?;

103: La &p luc nén tiéu chudn tng véi chiéu sau ép
Iin 5.08 mm (0.2 in), daN/cm?;

Xac dinh CBR cia mau thi nghiém: gia tri thi
nghiém CBR; dugc chon lam CBR cua mau khi CBR; >
CBR;. Néu CBR; > CBR; thi phai 1am lai thi nghiém; néu
két qua thi nghiém van twong tu thi chon CBR; lam CBR
ctia mau thi nghiém.

2.1.2 Xac dinh chi s6 CBR cia vat liéu

- V& d6 thi quan hé CBR - d6 chat K: Can cir két qua
xac dinh CBR cua 3 mau va hé sb ¢am nén K tuong ting
(trén co s6 khdi luong thé tich khd cua 3 mau CBR va khbi
lugng thé tich khd I6n nhat), vé duong cong quan hé CBR -
do chat K.

- Tir @6 thi nay, can cir gia tri do chat ddm nén quy
dinh K dé xac dinh CBR (Hinh 2). D¢ 1a gia tri CBR cua
vt liéu (dugc dam tai do am tdt nhat ang voi do chat dam
nén quy dinh K).

125
—_ 56 chay
& 100 |
g
S
3 75
o=
= 25 chay
-]
-4
% 50
&)
5
£ 25
S >
10 chay
0
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Khéi lugng thé tich kho (g/cm‘ )
K91 K 96 K 100

Hé s6 dam nén K (%)

Hinh 2. Biéu do quan hé giiza CBR va khéi liong thé tich kho

2.2 Thi nghi¢m xac dinh mé dun dan hdi cia vat ligu dat
nén [7-10]
2.2.1 Thi nghi¢m xac dinh mé dun dan hdi theo
phuwong phap nén né hong tu do
Tinh tri s6 m6 dun dan hdi thi nghiém theo cong thuc
sau:

(2.3)

g -PH
S

tn

Trong do:

p 1a ap luc tac dung Ién mau khi nén, kPa.
H chiéu cao mau, cm.
S la bién dang hoi phuc tuong wng véi ap luc p, mm.
Tri s6 Er sir dung két qua trung binh it nhat cua 3 mau
cung loai dat, ciing d6 am va do chat néu tri s thi nghiém
cua ching khong chénh léch quéa 20% (néu qua 20% thi
phai thém mau va lam lai).

2.2.2 Thi nghi¢m xc dinh mé dun dan hdi theo
phwong phip nén lin ¢6 han ché né hong bang may nén
don bay

Thi nghiém xac dinh mé dun dan hdi cua vat ligu dat
thong qua thi nghiém xéac dinh tinh nén 1Gn cua miu dat
(trong diéu kién khong ¢ no hong): Kha nang giam thé tich
cia né (do giam d6 rong, biéu hién & sy giam chiéu cao)
dudi tac dung cua tai trong ngoai. Viéc xac dinh tinh nén
lGn cua dat bao gom: xac dinh hé sé nén IGn, chi sb nén, &p
luc tién cb két, md dun téng bién dang, hé s6 cb két cua dat
c6 két cAu nguyén trang hoic ché bi, & d6 4m ty nhién hozc
hoan toan bao hoa nudc.

Tri s6 mo dun dan hoi thi nghiém Ey (kPa) cua mdi
mau duoc xac dinh theo cong thic (2.4):

g _Z PDA-u) (2.4)
4 |
Trong dé:

I: La bién dang hdi phuc do dugc twong tng voi &p
lyc tinh toan, mm

p: Ap luc gia tai, (kPa)

D: La duong kinh tam ép, cm

42 Lahé s6 Poisson, véi dat g =0.35.

_ Tri s Evn str dung ciing phai |2 két qua trung binh cta 3

mau

3. XAY DUNG TUONG QUAN GIUA MO DUN PAN
HOI VA CHi sO CBR

3.1 Thinghi¢m trong phong x4c dinh md dun dan hoi
Eo va chi so CBR ciia dat nén
3.1.1 Thi nghiém thanh phan hat, giéi han chay, giéi
han déo ) 5
Quy trinh lay mau dya theo TCVN 2683-2012 [8].
Trang thai tu nl,lién cua ha~i mau dat thi nghiém:
- Mau dat do: Sét lan soi san, mau do.
- Mau dit den: Sét, mau nau den.
- Mdu dat xam: Sét cét Ian it s6i san, mau xam vang.

Bdng 1. Thong ké khéi Lirong dat can ldy cho 01 mau dat

thi nghiém
Lwgng £
a1 S0 Lwong
) _ mau mau dgt
N@i dung thi nghiém P thi can
thi < n Lk
o nghié thiet
nghiém m (kg)
‘ (kg)
Thi nghiém thanh phan hat 5.0 01 5.0
Thi nghiém gidi han déo 1.0 01 1.0
Thi nghiém g(éi han chay 1.0 01 1.0
Thi Pghlem dam nén tiéu 70 05 35
chuan
Thi nghiém xac dinh chi sb
CBR 7.0 09 63
Thi nghiém xac dinh mé dun
dan hoi cua vat li¢u dat nén 70 09 63
Téng cong 168
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Khéi luong dat trén dung cho mot loai dat. Vay tong
khéi lugng cua 03 loai dat can phai lay 1a 504kg, tuy nhién
dé dam bao cho mau ddng nhat khong bi phan tan do thiéu
mau phai lay thém nén mdi loai dat ldy mot lan, mdi loai
dét can lay 1a 200kg. Vay tong khdi lwong cho 03 loai dat
can ly 1a 600kg.

Thuyc hién phuong phéap thi nghiém thanh phan hat, giéi
han déo, gisi han chay [6] '
- Keét qua thi nghiém nhom dat do

Phin trim c¢& hat (%) ¢é dwang kinh D (mm)

Séi san Cat Bot sét
10- 1- 0,5- 0,25- 0,1- 0,05- 0,01-
2100 75 52 21 55 gl 0.1 0,05 0,01 0005  ~0.005
245 109 71 29 31 6,2 116 7.8 9,9 4,0 12,0
Gidi han chay Wy 29.80%. Chi sé déo lp: 15.36%.
Gidi han déo Wy: 14.44%. ) )
- Keét qua thi nghiém nhom dat den:
Phin trim ¢ hat (%) ¢6 dwong kinh D (mm)
Séi san Cat Bot sét
1- 0,5- 0,25- 0,1- 0,05- 0,01-
>10 105 52 21 55 gl 0.1 0,05 0,01 0005  <0.005
00 00 00 00 00 8,3 6,3 32 11,6 115 59,1
Gigi han chay Wy: 43.10%. Chi s6 déo I 21.03%.
Gidi han déo Wy: 22.07%.
- Két qua thi nghiém nhom dat xam
Phin trim ¢ hat (%) c¢6 dwong kinh D (mm)
Séi san Cét Bot sét
>10 105 52 21 105 05025 02501 0,1-005 0,05-001 0,01-0,005 <0,005
00 @5 55 30 1825 ;g 6 43 9,5 39 215

Gidi han chay W: 24.80%.

Phin trim teh iy i riy (%)

—e— Dt den  —m— DAt xam Dt as

Puong kinh hat (mm >

Hinh 3. Biéu do thanh phan hat cia dat do, ddt den, dat xam
Tu ket qua phan tich thanh phan hat, gisi han chay va
gidi han déo cua cdc mau dat, doi chiéu véi bang phén loai

Chi s6 déo 1,: 11.79%.

dat [4], ta thdy ca hai mau dat d6 va miu dat xam nghién
ctru 1a dat hat tho cd chira soi san, cat 1an sét thuoc nhom
GC (4 sét); mau dit den nghién ciru 1a dat hat min dét sét it
déo thugc nhdm CL (sét).

3.1.2 Thi nghi¢m dam nén tiéu chuan [7]
Thi nghiém dam nén tiéu chuan nham xac dinh dung
trong khd tiéu chuan va d6 am to6t nhat.

Bdng 2. Két qua thi nghiém dam nén ciia mau dat & sét 01

STT 1 2 3 4 5
Ky higu hop H1 H2 H3 H4 H5
Trong lwgng hop (g) 73.88 73.16 71.73 74.14 69.78
Trong lugng vat liéu udt va hop (9) 217.45 204.45 214.55 198.45 198.95
Trong lugng vat ligu khd va hop (g) 211.65 197.15 204.25 187.65 185.35
D6 4m mau cat W (%) 421 5.89 7.77 9.51 11.77
Ky hiéu cbi C1 c2 C3 C4 C5
Trong lugng cbi (g) 4082 4082 4082 4082 4082
Thé tich khdi (Cm3) 2105 2105 2105 2105 2105
Trong lwong vat liéu khd va cdi (g) 8252 8416 8586 8667 8622
Dung trong w6t gu (g/ Cmd) 1.981 2.059 2.140 2.178 2.157
Dung trong khd gk (g/ Cm?) 1.901 1.944 1.985 1.989 1.930
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Hinh 4. Biéu dé quan hé giita dé dm va dung trong kho . .
méu dat & sét 01 Hinh 6. Biéu do quan hé giita dé am va dung trong khd
mau dat & sét 02
. Dung trong khd l6n nhat cua vat liéu thi nghiém: 1.988
Dung trong khd I6n nhat cua vat li¢u thi nghiém: 2.070  (g/cm3).
(g/em?). D6 4m t6i wu ciia vat lidu thi nghiém: 8.47 (%).
D6 am t6i vu cua vat liu thi nghiém: 10.07 (%).

s {gfem>)
1.7
1.8as] 7_7_7;;7;;‘_—:_*‘_7 — 77. T L, .
T | T 3.1.3 Thi nghi¢m xéc dinh chi sé CBR, mé dun dan hdi
e i \ a. Thi nghiémchi s6 CBR
1 - / \ r
SN I S _ Thi nghi¢m chi s6 CBR va md dun dan hoi ¢6 so lugng
| to mau cho mot mau dat 1a 06 to, 03 to thi nghiém chi so
i CBR, 03 t6 thi nghiém mé dun dan hoi.
' A e 18 19000 20 2z st Méu duoc ché bi theo thong s6 kg thuat ché tao mau
o ] [2], sau khi thi nghiém & cdc mau dat [3], két qua thu
Hinh 5. Biéu do quan h¢ giita dé am va dung trong kho duge nhu sau:

iu dat sét . . L . o
M aatse - Tong hop két qua thi nghiém chi s6 CBR mau dat & sét

Dung trong khd 16n nhit cua vat liéu thi nghiém: 1.646 (miu AS1C):

(glem?®). . + Miu AS1C-01:
Do am t6i vu cua vat ligu thi nghiém: 19.50 (%). CBR (%) y (g/em3) K
Bdng 3. Két qud thi nghiém dam nén ciia mau dat & sét 02 10 chay 3.91 1.786 0.906
T 1 5 3 7 3 30 chay 16.38 1.958 0.946
: 40.97 2.094 1.012
Kyhieuhop HL  H2 _ H3  H4&  H5 65 chay 0.9 09 0
gg‘é“é)l“"”g 7388 7316 7173 7414 69.78 CBR tai d¢ chat K=1.00 Ia: 36.24
Trong huong CBR tai do chat K=0.98 13: 28.56
vatliguust  217.45 20445 21455 198.45 198.95 CBR tai d6 chat K=0.95 la: 17.82
va hop (g) + Mau AS1C-02:
Trong lugng CBR (%) v (g/em3) K
vatlieu khé  211.65 197.15 20425 187.65 185.35 10 chay 3.77 1.863 0.900
\l»l)a‘h‘éng 532 30 chay 16.09 1.945 0.940
0 a au N
CALW (%) 421 589 777 951 1177 65 chay 40.29 2.090 1.010
Ky hi¢u céi c1 c2 Cc3 c4 C5 CBR tai 46 chiat Ke1.00 [ 36.78
Trong lugng tai @6 chat K=1.00 la: 36.
ci (9) 4082 4082 4082 4082 4082 CBR tai d¢ chat K=0.98 Ia: 29.74
Thé tich CBR tai d6 chat K=0.95 la: 19.57
% 2105 2105 2105 2105 2105 \ a1 do Chg
khoi (Cm?®) + Mau AS1C-03:
T[Q?_% lul'((,)rr]rlg - . CBR (%) v (g/ecm3) K
¥§tc (I)Tu(g) 6 8252 8416 8586 8667 86 10 chay 206 1871 0904
Dung trong 30 chay 16.67 1.962 0.948
wét gu (0f 1.981 2059 2140 2178  2.157 65 chay 42.04 2.098 1.014
Cm?3)
Dung trong CBR tai do chat K=1.00 la: 36.17
kho gk (9/ 1901 1944 1985 1989 1.930 CBR tai d9 chit K=0.98 13: 28.26
Cm’) CBR tai do chat K=0.95 Ia: 17.56
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+ MG&i quan hé giira chi s6 CBR twong ng Véi tirng do chat

10 chay 3.91 1.443 0.877
K =1.00; K=0.98; K=0.95: 30 chay 10.68 1.585 0.963
BIEU DO QUAN HE GIUA CBR VA K DAT A SET 01 65 Ché.y 14.76 1.685 1.024
y = 518.889x7 - 650.233x + 167.74l‘ A lese o N
1500 R =0.992 CBR tai d6 chat K=1.00 la: 13.23.
g CBR tai d6 chit K=0.98 la: 11.87.
g ¢ CBR tai d6 chat K=0.95 la: 9.75.
2 + Mau SC2:
c CBR (%) v (g/em3) K
00 . 10 chay 4.20 1.473 0.895
oo 30 chay 11.55 1.609 0.978
094 095 09 097 098 099 1 101 65 Chéy 16.21 1.710 1.039
D) chit K
Hinh 7. Biéu d6 quan h¢ giiza CBR va dé chat K mau ddt4sét 01  CBR tai d6 chat K=1.00 1a: 13.34.
Tong hop két qua thi nghi¢m chi s6 CBR mAu dat 4 sét  CBR tai d¢ chat K=0.98 Ia: 11.75.
(mau AS2C): CBR tai d¢ chat K=0.95 la: 9.26.
+ Mau AS2C-01: + M3u SC3:
CBR (%) Y (g/em3) K CBR (%) 7y (g/cm3) K
10 chay 3.77 1.799 0.905 10 chay 3.48 1.871 1.137
30 chay 13.91 1.863 0.937 30 chay 10..10 1.962 1.192
65 chay 30.78 2.019 1.016 65 chay 13.50 2.098 1.275

CBR tai d6 chat K=1.00 la: 28.31.
CBR tai d6 chat K=0.98 la: 24.55.
CBR tai d6 chat K=0.95 la: 17.58.
+ Mau AS2C-02:

CBR (%) vy (g/em3) K
10 chay 3.62 1.790 0.900
30 chay 13.62 1.863 0.937
65 chay 29.71 2.007 1.010

CBR tai d6 chit K=1.00 Ia: 27.87.
CBR tai d6 chit K=0.98 Ia: 23.73.
CBR tai d6 chit K=0.95 Ia: 16.92.
+ MAiu AS2C-03:

CBR (%) vy (g/ecm3) K
10 chay 391 1.797 0.904
30 chay 14.35 1.870 0.941
65 chay 32.43 2.026 1.019

CBR tai do chat K=1.00 la: 28.60.

CBR tai do chat K=0.98 la: 24.14.

CBR tai do chat K=0.95 la: 16.88.

+ M&i quan hé giita chi s6 CBR tuong (ng véi tirng d6 chat
K =1.00; K=0.98; K=0.95:

BIEU PO QUAN HE GITUA CBR VA K PAT A SET 02

30.00

¥ =-555.556x% + 1,306.000x - 722.184
R? =0.995

25.00

Chi s6 CBR (%)

20,00

15.00
0.94 0.95 0.96 0.97 0.98 0.99 1 101

Dj chat K

Hinh 8. Biéu do quan hé giita CBR va dg chat K mdu dat & sét 02
Tdng hop két qua thi nghiém chi s6 CBR mau dat sét (mau
SC):.

+ Mau SC1.:

CBR (%) y (g/em3) K

CBR tai d6 chit K=1.00 Ia: 12.94.

CBR tai d6 chit K=0.98 Ia: 11.86.

CBR tai d¢ chit K=0.95 Ia: 9.99.

+ Mbi quan hé giira chi s6 CBR tuong (ng vai timg do chat
K =1.00; K=0.98; K=0.95:

BIEU PO QUAN HE GIUA CBR VA K PAT SET
20.00

v =-96.667x* + 258.567x - 148.730
R2=0.981

=

15.00

10.00

Chi s6 CBR (%)

5.00

0.00
0.94 0.95 0.96 0.97 0.98 0.99 1 1.01

P chit K

Hinh 9. Biéu d6 quan hé giira CBR va dg chat K mdu ddt sét

- Phan tich anh huong giira chi s6 CBR va d¢ chat K cia
cac mau dat:

+ MJi quan hé¢ giira chi s6 CBR twong tng Véi timg do chat
K =1.00; K=0.98; K=0.95:

BIEU PO QUAN HE GIUA CBR VA K
w© CUA DAT A SET VA DAT SET

35

s 30

¥ = -44.4445° + 304.778x - 234.391
R*=10.275
v

Chi so CBR (%)
G 5] rd
»e

\

0.94 0.95 096 0.97 0.98 099 1 1.01
Dj chit K

Hinh 10. Biéu do quan hé gita CBR va d¢ chat K mdu dat & sét
va sét
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BIEU DO QUAN HE GIUA CBR VA K
CUADAT A SET

35 ¥ =-18.333x7+ 327.883x - 277.222
R:=0.823

Chi s6 CBR (%)

0.94 0.95 0.96 0.97 0.98 0.99 1 10

Db chit K

Hinh 11. Biéu do quan hé giia CBR va dg chat K mdu dat & sét

BIEU PO QUAN HE GIVACBR VAK
CUA PAT SET

¥ =-96.667x" + 258.567x - 148.730
R*=10.981

T

Chi s6 CBR (%)

0.94 095 0.96 0.97 0.8 099

P chit K

Hinh 12. Biéu do quan hé gidta CBR va dé chat K mdu dat sét

Biéu dd quan hé giita chi s6 CBR va d6 chit K cua dat &
sét va dat sét co hé sd xac dinh R2=0.275 cho thay do chat
K tac dong dén chi s6 CBR va lam cho CBR thay d6i dén
27.5%, cia dit do va dit den c6 hé sb xac dinh R?=0.823
cho thay do chat K tac dong dén chi s6 CBR va lam cho
CBR thay ddi dén 82.3%, cua dat den va dat xam c6 hé sé
xé4c dinh R2=0.981 cho thiy d6 chit K tac dong dén chi sé
CBR va lam cho CBR thay d6i dén 98.1%.

Tém lai, qua phan tich chi s6 CBR gitra cac mau dét voi
d6 chat K cho thdy mau dat sét anh hudong dén viéc uéc
lwgng mé hinh hop 1y va c6 do tin cay thap.

b. Thi nghi¢m mé dun dan hdi theo phwong phap han
ché né hong

Pé xac dinh mdé dun dan hoi cua dat trong phong thi
nghiém, nghién ciu da st dung phuong phap nén han ché
nd hdng véi cap tai trong la 2.5kgf. Khi nén, tai trong dugc
truyén qua tm ép dat & trung thm mau va gia tai mot lan,
V6i tde do dich chuyén cua dau nén 1a 1.27mm/phdt, tim ép
¢6 dudng kinh 6.1cm. Khi nén dén cap tai trong 2.5kgf gitr
&p luc trén mau cho dén khi bién dang 1Gn én dinh, cy thé
dugc xem 1a 6n dinh khi tdc d6 bién dang chi con
0.01mm/phit. Sau d6 d& tai va doi cho bién dang hdi phuc
6n dinh thi doc dong hd thién phan ké dé xac dinh bién
dang phuc hoi.

- Tong hop két qua thi nghiém mau dat & sét (mau ASO1E):

+ Mau AS1-01E:

Eo (kgflcm?) vy (g/emd) K
10 chay 124.30 1.876 0.906
30 chay 336.64 1.958 0.946
65 chay 553.86 2.094 1.012

Eo tai do chat K=1.00 la: 530.56 (kgf/cm?).
Eo tai do chat K=0.98 la: 474.41 (kgf/cm?).
Eo tai do chat K=0.95 la: 359.02 (kgf/cm?).
+ Mau AS1-02E:

Eo (kgflcm?) vy (g/emd) K

10 chay 129.99 1.863 0.900
30 chay 325.52 1.945 0.940
65 chay 544.76 2.090 1.010

Eo tai d6 chat K=1.00 Ia: 524.23 (kgficm?).

Eo tai d6 chat K=0.98 Ia: 472.42 (kgficm?).

Eo tai d6 chat K=0.95 Ia: 369.61 (kgf/cm?).

+ Mau AS1-03E:

Eo (kgflcm?) vy (g/em®) K

10 chay 137.70 1.871 0.904
30 chay 346.70 1.962 0.948
65 chay 567.71 2.098 1.014

Eo tai do chat K=1.00 1a: 529.89 (kgf/cm?).

Eo tai d6 chat K=0.98 la: 467.07 (kgf/cm?).

Eo tai do chat K=0.95 1a: 354.35 (kgf/cm?).

+ Mdi quan hé giira E tuong g véi timg do chat K =1.00;
K=0.98; K=0.95

Tong hop két qua thi nghiém mau dat & sét (mau ASO2E):

+ Mau AS2-01E:

Eo (kgflcm?) v (g/em®) K
10 chay 124.00 1.799 0.905
30 chay 311.33 1.863 0.937
65 chay 510.45 2.019 1.016

Eo tai do chat K=1.00 Ia: 497.23 (kgf/cm?).
Eo tai do chat K=0.98 Ia: 464.72 (kgf/cm?).
Eo tai d6 chat K=0.95 Ia: 370.17 (kgf/cm?).

BIEU DO QUAN HE GIUA E, VA K DAT A SET 01
550

v =-16,611.111x* + 35,736.333x - 18,596.996)
R2=099 /

500

E, (kgffem2)
g

g

094 095 0% 097 0% 0% 1 101

D) chit K

Hinh 13. Biéu do quan h¢ giita E0 va do chat K mau ddt sét 01
+ Mau AS2-02E:

Eo (kgflcm?) v (g/emd) K
10 chay 127.44 1.790 0.900
30 chay 304.28 1.863 0.937
65 chay 509.19 2.007 1.010

Eo tai @0 chat K=1.00 la: 494.75 (kgficm?).
Eo tai @0 chat K=0.98 la: 450.70 (kgf/cm?).
Eo tai @0 chat K=0.95 la: 357.95 (kgf/cm?).
+ Mau AS2-03E:

Eo (kgflcm?) vy (g/emd) K
10 chay 129.66 1.797 0.904
30 chay 318.81 1.870 0.941
65 chay 514.18 2.026 1.019

Eo tai d6 chat K=1.00 la: 492.46 (kgf/icm2).

Eo tai d6 chat K=0.98 1a: 541.66 (kgf/icm2).

Eo tai d6 chat K=0.95 Ia: 356.91 (kgf/cm2).

+ Mdi quan hé giira Eo twong g véi timg do chat K =1.00;
K=0.98; K=0.95
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Nguyén Ba Ngoc Thdo

BIEU PO QUAN HE GIUA E, VA K DAT A SET 02

¥ =-23,557.778x" + 48,600.400x - 24,547.809
500 R*=0.991

E, (kgf/em2)

0.94 0.95 0.96 097 0.98 099 1 101
Dé chit K

Hinh 14. Biéu do quan hé gidta E0 va dé chat K mdu dat & sét 02
- Tong hop két qua thi nghiém mau dat sét (mau SE):

+ Mau SE1:
Eo (kgflcm?) vy (g/emd) K
10 chay 81.62 1.443 0.877
30 chay 163.73 1.585 0.963
65 chay 235.06 1.685 1.024

Eo tai do chat K=1.00 Ia: 205.73 (kgf/cm?).
Eo tai do chat K=0.98 Ia: 182.50 (kgf/cm?).
Eo tai do chat K=0.95 Ia: 150.21 (kgf/cm?).

+ Mau SE2:
Eo (kgflcm?) v (g/emd) K
10 chay 88.36 1.473 0.895
30 chay 185.46 1.609 0.978
65 chay 266.41 1.710 1.039

Eo tai do chat K=1.00 la: 212.50 (kgf/cm?).
Eo tai do chat K=0.98 la: 186.87 (kgf/cm?).
Eo tai do chat K=0.95 la: 150.19 (kgf/cm?).

+ Mau SE3:
Eo (kgflcm?) vy (g/lemd) K
10 chay 66.33 1871 1137
30 chay 155.56 1.962 1.192
65 chay 210.09 2.098 1.275

Eo tai do chat K=1.00 la: 200.81 (kgf/cm?).
Eo tai d chit K=0.98 la: 183.32 (kgf/cm?).
Eo tai d chit K=0.95 la: 154.99 (kgf/cm?).
Phan tich anh huong giita Eo va do chat K cua cac mau dat:
+ Mdi quan hé giita Eo twong (g véi timg do chat K =1.00;
K=0.98; K=0.95 cia miu dat:

BIEU DO QUAN HE GIUAE, VAK

CUA PAT A SET VASET

¥ =-13,214.815x° + 28,135.222x - 14,510.602 'Y
R*=0.131

E, (kgfiem?2)
g 8 &
L . d
\“
L 2

0.94 095 0.9% 097 098 099 1 101
Db chit K

Hinh 15. Biéu do quan hé gista EO va dé chat K mdu dat & sét

va mdu dat sét

BIEU DO QUAN HE GIUAE, VAK
CUADAT A SET

v =-20,084.444x7 + 42,168.367x - 21,572,402
Ri=0.966

<«

8
-

Eq (kgffem2)

450 +*

¢

0.94 0.95 056 0.97 098 0.9 1 1.01
Dh chit K

Hinh 16. Biéu do quan hé gidta EO0 va dé chat K mdu dat & sét

BIEU DO QUAN HE GIUA E, VAK
CUADAT SET

250 ¥ = 524.444x7 +68.933x - 387.001
R*=0.979

Eq (kgffem2)

054 095 096 0.97 098 099 1 1.01
Di chit K

Hinh 17. Biéu dé quan hé gidta EO va d@é chat K mau dat sét

Biéu do quan hé giita Eo va do chat K cua & sét va sét
c6 hé sb xac dinh R2=0.131 cho thiy d6 chat K tac dong
dén Eo va 1am cho Eq thay doi dén 13.1%, cua dat & sét co
hé s6 xac dinh R2=0.966 cho thay d¢ chit K tac dong dén
EO va lam cho EO thay ddi dén 96.6%, cuia dat sét c6 hé s6
xac dinh R2=0.979 cho thiy d¢ chat K tac dong dén Eo va
lam cho Eq thay ddi dén 97.9%. T6m lai, qua phan tich Eo
gitta cAc mau dét véi do chat K cho thdy miu dét sét anh
hudng dén viéc udc lugng md hinh hop 1y va c6 do tin cay
thap.

3.2 Nguyén tic xac lap twong quan [9]

Mbi tuong quan duoc thiét 1ap dua trén “ly thuyét hoi
quy va twong quan” va “ly thuyét xac suat va thong ké toan
hoc”. Trong mdi tuwong quan giira CBR va E, chling ta xac
dinh Eo 1 bién phu thudc va chi s6 CBR la bién doc lap.
NGi theo ngdn ngir toan, goi Eo 1a Y va chi s6 CBR 1a X,
chiing ta mudn tim hiéu d6 twong quan gitra X va Y va ham
s6 dé md ta mdi lién hé nay.

Dé m6 hinh héa quan hé tuyén tinh trong d6 dién ta su
thay d6i cua bién Y theo bién X cho trude nguoi ta sir dung
mo hinh hdi quy tuyén tinh don gian. Md hinh hdi quy
tuyén tinh don gian c6 dang sau:

Yi =6+ B X+ (2.5)

Yi: Gia tri cua bién phu thudc Y trong lan quan st thir i.

Xi: Gid tri cua bién doc lap X trong lan quan sat thir i.

ui: Gia tri d6i véi sy dao dong ngau nhién (nhiéu ngau
nhién) hay sai s6 trong lan quan sat thir i.

B1: 1a gia tri trung binh cua bién phy thugc Y khi bién
doc lap X thay doi 1 don vi.

B2: dién ta sy thay doi cua gia tri trung binh cua bién
phu thudc Y khi bién doc 1ap X thay déi 1 don vi.

3.3 Xay dyng twong quan giira Eo va chi sé CBR cia vat
ligu dat nen
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Nghién Citu Twong Quan Giita Mé Pun Pan Hoi Va Chi S6 CBR Cuia Pdt Nén Puong Khu Vic Tinh Dong Nali

Qua biéu dd méi quan hé giita chi s6 CBR va d¢ chit
K, Eo va d6 chat K cua tirng loai dét, ta nhan thay ca hai chi
s6 CBR va Ep c6 méi quan hé chat ché véi do chat K, vi
vay giira chi s6 CBR va Ej ciing ¢6 ton tai mot mdi quan hé
nao do6 v&i nhau khi c6 cung d6 chat K. Tuy nhién, khi phan
tich anh huong giira Eo va CBR ciia cAc mau dat voi nhau &
d6 chat K thi mau dat sét anh huong rat 16n ¢én miu dit &
sét, lam giam do tin cay cho mé hinh uéc lwong. Méi quan
hé giita mau dét 4 sét dugc thé hign bang biéu do phan tan
va cac ham tuong quan sau:

BIEU PO QUAN HE GIUA E, VA CBR
CUAPAT A SET

60

E, (MPa)

Hinh 18. Biéu do thé hién quan hé giia EO va CBR cua mdu ddt &
sét

Trén d6 thi thé hién d6 co gidn cua Eo theo CBR la
0.545, gia tang 1% chi s6 CBR dan dén gia ting 0.545%
EO, R? =0.948 c6 y nghia 1a 94.8% bién thién cia Eo dugc
giai thich bai chi s6 CBR.

Mbi twong quan thuc nghiém Eo=f(CBR) duoc rit ra tur
thi nghiém Eo va chi s6 CBR tuong ng Véi cac diéu kién
ché tao mau trong phong thi nghiém. Truong hop nén
dudng c6 do chat, d6 am thay di nhiéu theo chiéu sau hoic
gom cac l6p dat khac nhau (khong dong nhat) thi phai tinh
ra tri sb trung binh trong khu vuc tac dung cua nén duong.

Dé xac dinh mbi tuong quan thi ta can xac dinh chi sb
CBR va Eo cua dat nén & cac do chit K khac nhau nhu da
dé cap trong bai bao tir d6 tim duoc phuong trinh mbi quan
hé cuia mau dat 4 sét nhu sau:

E, = 7.694(CBR)*** ; =0.948  (MPa)
v ° Z(:l.im". CBR(;:) ” “

Bdng 4. Bang so sanh két qua frong quan so véi mét sé tiwong quan khdc

. " Gia tri CBR (MPa)
Stt Cac quan h¢ 6 8 10 12 4 16
1 Mgr=1,500. CBR (Psi) (Heukelom va Klomp 1962) 62.05 82.74 10342 12411 14479 165.47
2 Mr=5.409 (CBR )*"! (Ksi) (Green&Hall nim 1975) 133.32 16358 191.71 21824 24352 267.77
3 Eo=17.6 (CBR %% (Mpa) (W.D Powell) 5540 6660 7683 8634 9529 103.79
4 Mr=4 (CBR)+10 (Mpa) (Carlbro Inter a/s) 3400 4200 5000 5800 66.00  74.00
5  Mr=12 (CBR) (Ksi) (ODOT) 4964 6619 8274 99.28 11583 13238
6  Mr=3,000 (CBR )% (Psi) (CSIR) 6629  79.92 9239 10402 11498 12541
7 Eo=7.93(CBR )°® (MPa) (22TCN211-06) 3637 4644 5614 6555 7473 8371
8 Eo = 7.694(CBR )%%% (MPa) (Dat 4 sét Dong Nai) 20.43 23.90 26.99 29.81 32.42 34.87

4. KET LUAN

Nghién ctru da tim ra mdi twong quan Eq=f(CBR)
V6i dat theo phuong phap da thuc hién rat co y nghia trong
cong tac thiét ké co so 1ap du an dau tu. Pé tang cuong do
cua nén duong thi nhat thiét phai nang cao chi s CBR cua
dét. Néu biét truéc méi quan hé gitra chi s6 CBR va mé dun
dan hoi thi tir chi s6 CBR nén duong yéu cau s& biét duoc
gia tri md dun dan hoi can thiét dé tir 46 co bién phap cai
thién dat nén. Biét dwoc mdi twong quan giira Eq=f(CBR)
ciia mot loai dat & mot vang cu thé trong tinh Bong Nai la
lam phong phu hon dic trung ciia dat nén theo yéu cau thiét
ké trong 22TCN 211-06 [1]. Mat khac, biét duoc méi trong
quan gitra Eo=f(CBR) cua cac loai dét cu thé s& gilp ta chi
dong xac dinh dwoc cac diéu kién ky thuat tot nhit dung
trong tinh toan thiét k& nén mit duong va trong thi cong
nén dudng.
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