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THIET KE TI LE XI MANG HOP LY PE GIA CO PAT SET PHA LAM KET CAU
AO PUONG GIAO THONG NONG THON TAI TINH KON TUM

DESIGNING THE SUITABLE RATIO OF CEMENT FOR CONSOLIDATING CLAY SUB-
GRADE TO BE USED FOR PAVEMENT STRUCTURES OF RURAL ROADS IN KON TUM

Pham Kién
Phdn hiéu Pai hoc Pa Nang tai Kon Tum; Email: pkien@kontum.udn.vn

Tém tat - Dia chat & khu vwc Tay Nguyén, chi yéu 1a dét do
bazan ma thanh phan chinh 1a sét pha, khi mua néng thi rat cing,
dé tao thanh dat bot trén bé mat do xe ¢6, cac phuong tién thi cong
di chuyén tao ra; vé mua muwa thi dat ngam nwéc tré nén déo, bé
mat tron trwot, tinh 1Gn 16n... cho nén rat khé dé thi cong lu len dat
dd chét yéu cau. Bai bao trinh bay két qua cac thi nghiém vé tinh
chét co ly clia sét pha va thi nghiém nén mau xi mang - dat l1am
can ct lwa chon ti 1& t6i wu dét - xi mang dé gia cb cho nén dudng
sét pha & khu viee tinh Kon Tum. H&n hop nay sé& lam tang cudng
d6 va dd 6n dinh cho két cu 4o dwong giao théng ndng thén trong
ca qua trinh thi cong va khai thac, bén canh d6 dam béo gia thanh
phu hop.

Tir khoéa - sét pha, dét bot, do lun 16n, gia cb, ty 1& tdi wu, hdn
hop xi mang - dat.

1. Pat van dé

Cac phuong phap gia ¢ dat da dugc nghién clru, ap
dung tai nhleu nudce trén thé gisi mang lai hiéu qua t6t vé
mat kinh té - k¥ thuat. Viéc gia co dat dé sur dung lam céac
16p méng va cac 16p mat duong trong xay dung duong 6
t6 1a phuong phap c6 gia thanh thip, str dung vat liéu tai
chd, tiét kiém trong viéc khai thac cac tai nguyén nhu da,
cat ngdy cang khan hiém.

bay la van dé khong méi, da dugce thuc hién tai nhiéu
dia phuong, tuy nhién véi nhimg ving mién c6 dic trung
dia chit khac nhau s& dan dén ti 18 phéi tron cac chét vo
co khac nhau, hoac c¢é noi chi phu hgp hodc véi voi hoac
¢6 noi chi phu hop voi xi méang véi xi mang [5].

Dia chét khu vuc tinh Kon Tum véi da phﬁn la dat sét
pha véi cac tinh chit dac thd nhu dé v nat thanh bui khi
kho, dé blen dang, déo, tron khi ngdm nudc. Dleu nay gy
khé khan rét 16n khi trién khai thi cong cac tuyen duong,
nhét 1a cac tuyén giao thong nong thon véi thiét ké két

cAu 4o duong don gian, duoc dat truc tiép trén nén sét pha.

Do d6 véi tinh chat dic thi nhu trén, khi trién thi cong rat
kh6é dam bao d6 chat lu lén cling nhu cuong d6, do on
dinh cho két cAu nén - mat duong.

Hién nay, hau hét déu str dung cdp phdi d4 dam dé lam
cac 16p méng mong, do do, gia thanh dé xay dung dudng
giao théng noéng thén sé ting cao. Tir quan diém trén,
nghién ctru da thyuc hién cac thi nghiém ddi voi dat nén sét
pha ctia dia phuong dem phéi tron voi xi ming véi cac ty
1é phéi tron khac nhau dé tim ra duge ti 18 thich hop nhét,

¢6 nghia vira dam bao cudng do vira phu hop vé gia thanh.

Hon hop dat - xi ming nay cé thé s& thay thé duoc 16p
moéng cap phdi da dim ngay dudi mat duong va hon nira
huéng dén st dung lam két cau mat dbi véi cac tuyén
giao thong noéng thon chua du kinh phi dé xay dung mat

Abstract - In the Central Highlands, geology is mostly basaltic
soil whose main ingredient is clay loam. In the sunny season, it
becomes very hard and easily turns into powder on the surface
of ground because of moving of vehicles; but in the rainy season,
hydrous clay is pappy, thereby making the surface slippery and
settlement large ... Therefore, it is difficult to compact to meet the
required density. This paper presents the results of experiments
on the physical properties of clay loam and the mixture of clay -
cement compression test. These are the basis to choose optimal
ratio of clay - cement to consolidate the clay loam sub-grade in
Kon Tum province. This mixture will increase the strength and
stability for the pavement of the rural roads in the process of
constructing and operating. In addition, its price is reasonable.

Key words - clay loam, powder, large settlement, consolidate,
optimal rate, mixture of clay - cement.
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Hinh 1. Két qua thi ngﬁiém vé cwong dg chiu kéo - uén ciia dat
gia co xi mang (dat sét va d sét, mau bdo hoa nuwoc)[6]

Téng hop cac két qua nghién ctru cua cac co quan di
cong bo cho thay cac nhan xét néu ra vé co ban nhu sau:

- Khong c6 ty 1& xi ming tdt nhat cho hdn hop dat gia
c0, cuong do (nén va kéo uodn) ciing nhu tri s0 mo-dun
bién dang hodc dan hoi cua dat gia ¢co xi mang hau nhu
tang ty 1€ thudn véi lvgng xi mang cho vao dat.

- Khi gia ¢6 dat bang xi mang thi ddi voi dat 4 sét s&
cho cuong d6 cao hon dat sét. Hi¢u qua gia co tot nhat 1a
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dbi voi dat a cat, 4 sét co chi s0 déo I, khoang 12 + 13 ¢c6  trang thai déo cimg (0,25 <B <0,5).
thanh phan hat gan véi cap ph01 t6t nhat - — -
- Cudng d6 clia dat gia cb xi mang ciing ting theo thoi BIEU PO CAP PHOI
gian, toc d¢ tang nhanh & giai doan dau, nhung sau lai 100 - .
cham di. | ‘
Két qua nghién ctru cia BO mon Puong - Trudng Dai 20
hoc Xay dung véi 02 loai dat sét vung Ha Bac (nay thu¢c 30 /|
Bac Ninh) gia co bang xi mang poocling mac 400 cho két /
qua cuong d6 chiu kéo - uon nhu hinh 1. g 70 /
Nam 2007, Tién sy L€ Van Bach - Dai hoc Giao thong Eﬂ 60 /
Vén tai, Co s6 2 da cong bo ket qua de tai “Nghién ctru va F /
de xuat ket cau ao dudng hop 1y cho tinh Tién Giang” [4]; g 50
trong do6 gioi thi¢u két qua thi nghiém gia cb dat sét pha E 40 /
bang xi mang Ha Tién PC40 dé 1am 16p moéng cho céac =
c
loai két cdu 4o dudng. Ham lugng xi mang dugc chon 1a 4, < 30 /
6, 8, 10% khoi lugng dat kho. Két qua thi nghiém cuong = 20 L/
d6 chiu nén & 7 ngay tudéi nhu sau: //
Bing 1. Cuong dg chiu nén & 7 ngdy tuéi [4] 10 7
Ham lwong gia cb R, ; Yk tn 0 )
xi miang (kg/cm?) (g/em’) 0.1 1.0 10.0 100.0
7,00 1,81 Co sang (mm)
4% 8,28 1,81 o ,
Hinh 2. Biéu do6 cap phoi cua dat sét pha
7,39 1,80 ., \ ‘
Co thé thay thanh phan hat cta loai dat trén tuong ung
12,73 1,82 fe 1A Y Y SN
v6i phan loai dat thich hop véi chat gia co xi mang, theo
6% 11,76 1,82 22TCN 81-84, c6 ¢& hat tir nho hon 01 + 25mm va céac
11,21 1,83 ¢0 hat tir 2+ 25mm chi chiém khoang 26% tinh toan theo
trong lugng.
19,49 1,83 ‘ . . A
. Két qua thi nghiém xac dinh thanh phan hat & hinh 1
8% 18,47 1,83 cho dAt sét pha thi ty 1& lot sang < 0,Imm la khoang
17,83 1,82 12,38% va 6 bang 1: chi so déo IP = 13,58, ta thay vét
liéu dét sét pha ¢ day la phu hop cho viéc lva chon dé gia
24,33 1,83
10% ¢b véi xi mang (tham khao dbi chiéu voi cac tiéu chuin
22,54 1,82 ctia Trung Qudc va Anh [6]).

Két qua nghién ciru thir nghiém trén di chi ra viée sir
dung dat sét pha gia cO xi mang lam 16p moéng chiu lyc
thay cho cap phoi séi do va cap phoi da dam rat dat tien &
tinh Tién Giang la hop 1y va kha nang ap dung vao thuc
tién 1a rat lon.

2. N¢i dung nghién ciru
2.1. Vit liéu thi nghiém

Vit liéu 1a dat sét pha duoc ldy tir cong truong dang
thi cong thyc t€ tai xa Chu Hreng - Kon Tum. Loai sét
pha nay duoc cac chuyén vién thi nghiém la loai pho bién
trong
khu vuc.

Bdng 2. Thi nghiém cdc chi tiéu trang thadi cua sét pha

Ngoai ra theo [6], thanh phin cip dat sét pha co thé
turong tmg voi phan loai dét 1-B, 1a loai dét thich hop dé
gia cb voi da sb cac chét lién két.
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Hinh 3. Biéu dé twong quan giita dung trong kho va do am tot
nhat cua dat sét pha

V6i s6 lidu & bang trén, theo phén loai dét cua quy
pham Viét Nam, cho thay day la sét pha (7 <IP < 17) ¢

TT Thanh phén thi nghi¢m Ponvi | Trisb
1 | Gi6i han nhdo W, % 32,20 STT Chi tiéu thi nghiém Tri s6
2 | Gidihan déo W, % 18,62
o ,an 0 ’ 1 Dung trong kho y .y (g/cm®) 1,519
3 Chi 0 déo Ip 13,58 ———

Chit v6 co ding gia ¢b: Xi miang Kim Dinh PCB 40,
vGi cac chi tiéu co ban sau:



Pham Kién

124
Bdng 3. Thi nghiém cdc chi tiéu cua xi mang PCB 40
Chi t}eu Tiéu chuin Pon vi Két Yéu
TT thi . o Lo p A
n thi nghi¢m tinh qua cau
nghiém
1 | Khéi TCVN4030- | g/em’ 3,1
luong 2003
riéng
XM
2 | Khéi TCVN4030- g/cm’ 1,081
lugng 2003
the  tich
x0p
3 | P6 min | TCVN4030- % 6,24 <12
cia bot 2003
XM trén
sang
0,09mm
4 | Thoi TCVN6017-
gian 2015
dong ket
+  Bit phit 134 | 2120
dau
+  Két gid,phat | 7h62° | <10h
thuc
5 | b6 déo | TCVN6O17- % 30,5
tidu. 2015
chuan
N/X
6 | Cuong | TCVN6016- | N/mm* | 20,82 | >18
do chiu 2011
nén sau
3 ngay

Thong thuong nén chon loai xi méang c6 thoi gian ninh
ket dai dé tién cho thi cong. Khong nén st dung xi mang
ninh ket nhanh (thoi gian bat dau ninh ket toi thicu phai 1a
120 phut). Bén canh viéc dam bdo céac thong so theo cac
chi tiéu thi nghiém tai bang 3, noi chung xi mang c6 mac
tir 300 tro 1én déu phu hop dé sur dung.

2.2. Thiét ké méu thi nghiém

i Cl}é bi rpﬁu: Str dung ¢di Proctor (phuong phap I-A)
d€ che bi mau. Mau co kich thugce tru tron duong kinh D=
10,11cm, chiéu cao H=11,60cm.

Thi nghiém trén 04 thanh phén 1an luot: dat gia c6 4%
xi mang(theo trong luong cua dat kho), dat gia c6 6% xi
mang, dat gia co6 8% xi mang va dat gia co 10% xi mang.

D4 v6i mdi thanh phan trén dugc ché tao thanh céc t6
mau (gom 03 mau) hinh tru theo phuong phap dam
Proctor d€ xac diqh cuong d6 nén tai cac tudi 3, 7, 14, 28
ngay. Nhu vay, tong cong nghién ctru thuc hién trén 48
mau dat gia c0 xi mang.

Khi nén (c6 n6 hong) xac dinh cuong d6 nén lgét hop
do bién dang lin cua mau bang thién phan ké nham xac
dinh md-dun dan hoi ciia miu.

Hinh 4. Mdu thi nghiém dat gia cé xi mdang hinh try tron
2.3. Phwong phdp tién hanh

Budc 2: Xac dinh thanh ph?m hat cta loai sét pha trén
- Hinh 1;

Budc 2: Xac dinh d6 4m tot nhit va dung trong tu
nhién l6n nhat cua dat ty nhién chwa gia c0 bang thi
nghiém Proctor theo tiéu chuan 22TCN 333-06 phuong
phéap I-A - Hinh 3.

Bude 3: Chon ty 1€ thanh phan xi mang dé gia cd: tac
gié, d¢ nghi c}}c_)n ty 1€ xi mang lér 4%, 6%, 8%, 10% theo
khoi lugng dat; ky hi¢u 04 loai dat gia c6 xi mang nay la:
b4X, b6X, b8X, b10X;

Buge 4: Tir co sé thanh phan hat, ta chon phuot}g
phap thi nghiém Proctor phu hop theo ti€u chuan
22TCN 333-06, ¢ day chon phuong phap II-A, d¢ xac
dinh d6 am tot nhat va dung trong kho 16n nhat cua 04
loai dat gia co trén;

Bdng 4. Dung trong kho lon nhd:t va dg dam tot nhdt ciia dat
gia co

TT | Loai dit gia ¢b Y max (@em®) | W, (%)
1 | p4ax 1,69 2225
2 | P6X 1,71 21,86
3 | P8X 1,76 21,40
4 |P10X 1,74 21,07

Budc 5: Ché bi mau: Dya vao v, va W_ cuaa hdn
hop dét gia ¢d ta ché bi 6 Am t6t nhat cho dét sét pha ty
nhién d€ phuc vu cong tac tron hon hop theo céc ty 1¢ nhu
trén va ché bi mau nhu hinh 4:

+ D¢ 4m ciia xi ming c6 thé coi nhu bang 0, do d6
chi can khong ché d6 am cua dat ty nhién dem tron bang
do am tot nhat da xac dinh theo budc 4 cong thém 2% cia
ting loai hon hop.

Budc 6: Bao quan mau trong tii nilon dé giit am, cach
ly voi khong khi va gitt mau thi nghiém theo ngay tudi
quy dinh .
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Hinh 5. Béo qudn mdu thi nghiém
Budc 7: Nén miu theo cac do tudi 3, 7, 14, 28 ngay dé
xac dinh cuong do chiu nén ciia mau sau khi da ngdm bao
hoa (>20 gio).

Hinh 6: Nén méu c6 dat d&ng hé do bién dang
2.4. Két qud thi nghiém

* Xdc dinh cwong dj chiu nén:

DPem mau nén véi may nén TYA - 2000 do Trung
Quoc san xuat, voi luc nén F,, = 50kN, toc d§ gia tai
0,05 - 0,08 kN/s.

n

R, =P (MPa) (1
nD

Trong d6: P, D dugc xac dinh nhu trong cong thic (2)
* X4c dinh mé dun dan hdi: theo phén C3 -Phulyc C
- tai li€u [3]
4P H

— (MPa) 2)
7D’ L

E. =

dh

Trong do:

+ P: Lyc tac dung 1én ban ép - kN;

+ D: Puong kinh cia mau hinh try, D = 10,11cm;

+ H: Chiéu cao ciia mau hinh try, H = 11,60cm;

+ L: Bién dang dan hdi do dugc bang thién phan ké
khi nén;

L=%) (cm) , v6i V: 1a $6 vach doc duoc trén thién

phan ké.

_Két qua nén nhan duoc khi tién hanh trén cac 6 miu
(gém 03 mau) thi nghiém v&i 04 loai twong tng la B4X,
b6X, B8X, B10X theo cac do tuoi 3, 7, 14, 28 ngay nhu
sau:

Bing 5. Cuong dg nén theo nay ciia 04 thanh phan ddt sét pha gia ¢d xi méng

Cuwong dd chiu nén ciia dit gia c6 xi ming (MPa)
Tl(‘fgi fyi;‘“ PAt+4%XM PAtH6%XM PAt+8%XM PAt+10%XM
Ry R," R, R," Ry R," R R,"
0,612 0,861 0,950 1,205
3 0,638 0,667 0,842 0,863 1,048 0,997 1,244 1,210
0,749 0,893 0,988 1,186
0,755 1,420 1,479 1,622
7 0,848 0,813 1,401 1,403 1,481 1,497 1,538 1,590
0,842 1,391 1,528 1,607
0,852 1,487 1,533 1,667
14 0,886 0,873 1,477 1,507 1,557 1,550 1,658 1,683
0,879 1,555 1,565 1,715
0,999 1,430 1,713 1,746
28 0,964 0,990 1,521 1,507 1,732 1,707 1,614 1,687
1,009 1,567 1,680 1,704
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Két qua trong bang trén cho thaycudng do chiu nén
ctia hai thanh phan dat gia c¢6 8% xi ming va 10% xi
mang tai cac ngay tudi 7, 14, va 28 xip xi bang nhau va
¢6 tri s6 cao hon ca, khoang 1,6 - 1,7 MPa khi nén ¢ 28
ngay tudi. Do d6 co thé lya chon ty 18 xi ming 1a 8% hodc
10% dé ché tao vat lidu gia cb sir dung cho 16p méng.

3. Két qua nghién ctru va binh luan

- Két qua trén bang 5 va hinh 7 chi ra rang: cuong dé chiu nén

ciia 04 loai hén hop trén’dé:u tang nhanh tir 3 dén 7 ngay tuéi,
ddy ciing chinh la dac diém ciia bé tong xi mang (cuong do chiu
nén trong 7 ngay dau thuong dat 70% cuwong do hic 28 ngay).

- Tir 7 ngay tudi tré di, cuong do co ting nhung cham.

- Tri s6 cuong d6 chiu nén va mo-dan hdi ting theo ti
1¢ xi méng gia cO va cac gia tri thi nghiém trén la phu hop
khi so sanh véi tri s0 quy dinh trong 22TCN 81 - 84 [1],
doi voi dat sét pha gia ¢ 8% va 10% mo-dun dan hoi tai
28 ngay tuoi deu xap xi 320 MPa.

Cwong do chiu nén theo ngay

1.90

1.80 )

1.70 %?4——?7 +  Dat+4%XM
-~ X -
£ {'28 i__— .4 —----" = Dat+6%XM
g 140 — = _==" : DAt +8%XM
<~ L i = s DPat+8%
< 130 L= ,

1.20 -0 X DAt +10%XM
4 /,
2 100 e " — - = Diit + 4%XM
© 8.28 i . —— - — — Dét+6%XM

0.70 o — - it + 8%XM

8:2(0) .\ T T T T T T T T Dét + IO%XM

0 3 6 9 12 15 18 21 24 27 30
Thoi gian (ngay)

Hinh 7. Biéu d6 dién bién tang cuwong dg chiu nén ciia 04 logi ddt gia cé theo thoi gian

- Tu bang 5 va hinh 7 biéu thi cuong d¢ chiu nén cho
thay: cuong d6 chiu nén cia 02 loai dat gia c6 D8X va
D10X tai 28 ngay tudi khong chénh 1éch nhau nhiéu.

Do d6 néu chon ty 1& thiét k& thi nén chon dét gia cd
8% xi mang vi cuong d6 xap xi bang voi dat gia co 10%
xi mang, va tiét kiém dugc khoi lugng xi mang.

Bing 6. Bing tong hop cuong dé chiu nén va mé-dun dan hoi ciia ddt gia ¢6 xi mang

Ham 3 ngay 7 ngay 14 ngay 28 ngay

lwgng R,” Ean R,"” Ean R," Ean R,” Ean
XM (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa)
4% 0,667 60 0,813 86 0,873 317 0,990 144
6% 0,863 97 1,403 200 1,507 216 1,507 212
8% 0,997 159 1,497 210 1,550 370 1,707 276
10% 1,210 188 1,590 220 1,683 317 1,687 264

Véi két qua trong bang 6, theo 22TCN 211-06 [3], vat
liéu lam 16p day méng phai ¢6 mé duyn dan hoéi & do chat
va d6 am thi cong E>50 Mpa.

Ngoai ra, trong 22TCN 81 - 84, dat gia ¢6 mo-dun tinh
toan tir 200-350 MPa c6 thé dung lam méng duong cép
111, cép IV, hodc lam 16p mat chiu lyc ctia duong cép V;
Ttc 1a voi loai dat gia cd da thi nghiém véi 8% xi ming
trg 1én thi c6 thé sir dung tot khi lam 16p mit chiu luc cho
duong giao thong nong thon.

4. Két luan

Thuc té cho thiy, ngudn vat liéu da, cat ngay cang
khan hiém, cho nén gia thanh rat dét; do do, viéc nghién
ctru str dung vat lidu dat gia ¢ dé xay dung duong & tinh
Kon Tum la phuong 4n nhim giam chi phi xay dung cong
trinh, dem lai hiéu qua kinh t& cao. Ngudn dit tai chd cua

dia phuong dap ng dugc cac yéu cu vé ky thuat khi
duoc gia ¢b v6i xi mang; Hon nita viéc han ché khai thac
cac mo vat ligu da, cat s€ giup bado v€ moi trudong, tranh
duoc cac tac hai do thién nhién gy ra khi su khai thac tré
nén bura bai, 6 at va tan dung duoc vat li¢u xi mang cua
Nha may xi ming dia phuong san xuét.

Két qua vé cudng do chiu nén va mo-dun dan hoi ddi
v6i hai thanh phan dét gia c6 8% va 10% xi ming di dap
mg cac yéu cau vé chi tiéu k¥ thuat duoc quy dinh tai
22TCN 81 - 84 [1], va ciing phu hop véi cac chi tiéu thiét
ké quy dinh tai 22TCN 221 - 06 [3] (muc 5.1.1) khi duoc
chon 1am 16p mong cho két cau 4o dudong A2.

Tri s6 mo-dun dan hdi cua dat gia cd 8% xi ming va
10% xi mang cd tai cac ngay tudi 3, 7, 14, va 28 ciing c6
sy chénh 1éch khong qua cao (theo bang 6). Tai cac thoi
diém 14 va 28 ngay tri s6 mo-dun dan hdi cua hai thanh
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phén gia ¢4 trén c6 thé dat dugc tir 270 - 370 MPa. Do d6
tac gia dé xuét lay ty 1¢ xi mang la 8% dé ché tao hon hop
gia ¢b phuc vu cong tac thiét ké va thi cong két cdu mong
- mat duong.

o Huwong nghién ciru

Trong nghién ciru nay, tac gia da thuc hién thiét ké cac
loai hon hop dat gia cd v6i cac ty 1¢ xi mang khac nhau va
thi nghiém dé xac dinh cuong d6 chiu nén & cac ngay tudi
nhét dinh, tir d6 tinh toan dugc mo-dun dan hoi twong ing
cua ching. Tuy nhién dé c6 dugc cac chi dan ky thudt day
da hon nita vé dat gia c0 xi mang, chiing ta can c6 thém
cac nghién cuu thyc nghiém dé xac dinh mot cach day dua
cac chi tiéu khac cho hai thanh phan vat liéu nay nhu:

- Cudng d6 chiu kéo khi udn;

- Xac dinh d6 6n dinh ddi v6i nudce va nhiét.

Can tiép tuc trién khai, m rong nghién ctru cho céc
loai dat khac cia dia phuong dé c6 dugc danh muc cac

loai dit phu hop vé6i cac ham luong chét gia cb thich hop
lam co s& cho viéc thict k&, ap dung cho cac loai duong
khac nhau cua dia phuong.
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