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l\IGHl£N CUU LllXIG DIJIMG p h u  EIA POLYMER (DB500) 
V A  XI mAixig d £ t a o  o A t  la m  moixig 

TROIXIE COIMG TRtlVH OUtmiG IXlOlMG THdlM
VO Ngpc Hd1, VO Phdn2, VO Nguydn Phong Tudng

t 6m t A t

Thdi gian gin diy a dong bdng song Cuu Long, vln d£ thi^u nguon v$t lidu c6 cip ph6i t6t dd x&y dyng 
dudng ngiy cdng trcr ndn nghidm trong trong nginh giao thdng n6i chung vd xiy dung dudng ndng th6n 
n6i ridng. Trong bdi bao niy da trinh biy cic k£t qua nghidn cuu gia cudng ddt bdng xi ming v i phy gia 
polyme DB500 t$i dja phuong dung lim cip phoi di  lam mong dudng; k£t qua cho thiy him lupng xi mAng 
thich hpp li  6% 10% cho timg loai d it Vide su dyng dit sdt pha k£t hpp xi m&ng v i phy gia polyme DB500 
cho k£t qui tdt hon cdc lo î dit khic. Dd xuit mOt so d$ng k£t du  d£ xiy dyng dudng n6ng thon dya trdn 
cic ktft qui nghidn cuu da dat dugc v i lya chpn chi£u diy gia c6 hpp ly theo ydu cdu cua timg dp duOng.

Tu kh6a: Dudng ndng thdn, dit gia cudng, phu gia polyme.

1. BAT VAN

Hi£n nay, dd ddp ung xu thd phdt tridn cua ndn 
kinh td nuoc nhd, mang ludi giao thOng dang dugc 
xdy dung, ndng cip vd hodn thidn. Trong d6, giao 
thdng dudng bp dang nhan dugc su quan tdm ndn 
nhidu tuydn duong qu6c 10, tinh 10 dugc ddu tu xdy 
dung mdi, cai t?o, ndng cdp vdi quy mO vd ung dyng 
nhidu cOng nghd hidn dai.

Ldp cap phoi dd dim cung thudng dupe thidt kd 
khd ddy theo truydn thong [9] vd quy trinh thi c6ng 
thudng phai chia nhidu ldp [6] ton khd nhidu thdi 
gian. Trong tuong lai khdng xa, cdc ngu6n vdt li£u 
trdn sd ddn ddn can kidt ddc bidt d dong bdng song 
Cuu Long. Nhu cdu ddt ra Id cdn tim loai vdt lidu mdi 
hodc didu chinh phuong phdp thidt kd mat dudng dd 
phu hpp vdi tinh hinh thuc td vd trong tuong lai, khi 
cdc du dn ldn dupe tridn khai trong khu vuc dudng 
ndng thdn, noi sd cdn mOt khoi lupng rdt ldn ddt ddp 
vd dd dam cdc lo?i ndu thidt kd vd xdy dung theo k«ft 
cdu truydn thdng.

Vdt lidu 1dm ldp mdng chiu lye cua dudng cdp 
cao ndi chung vd dudng ndng thdn n6i ridng cdn rdt 
thidu. Vdi nhung d$c didm ndu trdn, ta thdy cdn phai 
nghidn cuu m0t giai phdp nham tdn dyng ngudn vdt 
lidu cd sin t?i dja phuong vd ndng cao khd ndng chiu 
luc vd 6n djnh trong didu kidn bdt lpi nhdt thi mdi 
ddm bao ydu diu vd kinh td vd ky thudt xdy dyng 
dudng.

1 Trudmg D$i hoc Ti&i Giang
2 Dfu hpc Bdch khoa TP. HCM

Z.PNU0NB PIMP NGHBi CUU

Nghidn cuu co sd ly thuydt vd phdn tich, tdng 
hpp kdt qud cua mOt sd cdc nghidn cuu trudc ddy cua 
nhidu tdc gid vd gia cudng ddt bdng xi mdng 
[1]>[3],[4],[5] vd su hinh thdnh cudng dd khi cdi t̂ o 
dat vdi phu gia polyme DB500 vd xi mdng.

Cdc thi nghidm theo [71,[8],[10]: nghidn cuu Anh 
hudng cua hdm lupng xi mdng ddn cudng dd cua h5n 
hpp ddt trpn xi mdng kdt hpp phy gia polyme DB500 
thdng qua thi nghidm ndn m0t tryc nd hong q„, thi 
nghidm cudng dO chiu ndn R^, thi nghidm cudng dO 
dp chd R̂ , cm, thi nghidm md dun ddn hdi vdt lidu E*. 
Hdm lupng xi mdng su dung trong nghidn cuu Id 3% - 
5% - 8% - 10%. Hdm lupng phy gia polyme DB500 Id 
3,78 lit/1 m3 ddt gia co. Ham lupng nude khi tr0n tuy 
thupc vao do dm toi uu cua tung lo^i ddt

Tinh todn vd md phong: phdn tich bdi todn bdng 
phuong phdp gidi tich dd tim ra chidu cao cdi tao nhd 
nhdt cho tung cdp dudng ung vdi tung d$ng kdt cdu 
dd xuat Sau dd, su dyng phdn mdm phdn tu huu h?n 
Plaxis dd tinh todn sue chiu tdi eye h$n cua timg 
dang kdt cdu dd xudt

r& q o k m m m

Tidn hdnh thi nghidm ddm chat Protor, cudng dO 
chju ndn R^, cudng dd khdng ndn R* ̂  md dun 
ddn h6i vdt lidu E*, cudng dd ndn don q„ cho 3 lo?u 
ddt khdc nhau.

3.1. Kdt qui thi nghidm ch#t ddt 
Thi nghidm trdn cdc k>?i ddt sd t  sdt pha vd cdt 

pha sdt kdt qua dupe trinh bdy dbang 1.
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Bing 1: K it qui dim chit tfeu chuin cho 3 logi dit

Loai dat Gii tri
T y lig ia c6

3% 5% 8% 10% (XM*) + DB500

Dit sit
Wnrt(%) 18,41 17,43 18,74 19,31 18,50

r^axOtN/m3) 17,23 17,35 17,39 17,32 17,40

Dit set pha cit
W^(%) 12,99 12,35 10,70 7,39 13,02

^maxOtN/m3) 19,66 19,81 19,73 19,65 20,03

Dit cit pha sit
w nrt(%) 14,64 14,87 10,74 11,80 14,51

yd max (kN/m3) 16,86 16,92 16,95 17,12 16,89

(XM*): him lupng x i m&ng 6% choditsit, 8% cho d it sitpha vA 10% cho d it citpha s it
32. K it qui thi nghiim cudng d0 chiu nin R*.

Tir bang 2 v i hinh 1 nhin thiy:

Cudng dp khing nin tdng khi tdng him lining xi 
mdng nhung muc d$ tdng cham hodc giim khi him 
luomg xi mdng tir 8% lin 10%.

Khi kit hgp xi mdng v i DB500 cai t̂ o dit thi 
cudng dg khing nin tdng lin 17% + 28% tuy tung lo?i 
dat

D i dat dugc hiiu qui kinh ti cao, ta chQn him 
lugrng xi mdng li 6% cho dit set 8% cho dit sit pha 
v i 10% cho dit cit pha.

Bing 2: Cudng d$ khing nin d 28 ngiy cua 3 loai dit

\ Cudng d<) khAng nen R„ d 28 ngiy 
daN/cm2)

3%xi
mdng

5%xi
mdng

8%xi
mdng

10% xi 
mdng

(XM*) + 
DB500

Dit set 9,4 15,2 28,1 27,6 33,0
Dit sit 
pha cat

32,2 61,8 63,2 63,5 75,6

Dit cit 
pha sit

8,4 9,8 11,7 13,0 15,0

3.3. K it qui thi nghidm cudng dQ ip  chi R*«**
Tong hgp kit qui thi nghidm d bing 3 v i biiu 

d6 d hinh 2 nh£n thiy:
Khi him lugng xi mdng tdng thi cudng dQ khing 

nin tdng.
Cudng dg khing nin dat g ii tri ldn nhit khi k£t 

hgp DB500 vdi him lugng xi mdng d khoang 6% cho 
dit s it 8% cho dit sit pha v i 10% cho dit cit pha. Do 
d6, ta chgn him lugrng niy d i kit hgp voi xi mdng cii 
tao d it

Bing 3: Cudng dQ ip  chi d28 ngiy cua

Cudng dO £p
(d

chi d 28 ngay
aN/cm2)

3% xi 
mdng

5%xi
mdng

8% xi 
mdng

10% xi 
mdng

(XM*) ♦ 
DB500

Dit sit 2,3 3,7 6,7 6,5 6.5
Dit set 
pha cit

7,7 14,8 15,1 14,9 17,9

Dit dit 
pha s£t

2,0 2,4 2,8 3,1 3,9

(XM *): ham lupng x i ming 6% cho d it sit, 8% 
cho d it s it pha vA 10% cho d it cat pha s it

(XM *): ham lupng x i m ing 6% cho d it set, 8% 
cho d it s it pha vA 10% cho d it c it pha s it

Hinh 1: Quan h i gifia cudng dQ khing nin v i Hinh 2: Quan h i gifla cudng d$ ip  chi v i him hjgrng 
him lugrng xi mdng ( kit hgp DB500 ) xi mdng ( k it hgp DB500 )
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3.4. K£t qui thi nghidm md dun ddn hdi v$t li£u

E*
Tdng hgp kit qud thi nghidm d bdng 4 vd biiu 

dd d hinh 3 nhdn thdy:
Bdng 4: MA dun ddn hdi v$t li£u d 28 ngdy

Md dun din hdi v£t li$u E,, b 28 ngiy 
(daN/cm2)

3% xi 
mdng

5%xi
mdng

8%xi
mdng

10% xi 
mdng

(XM*) + 
DB500

Dit sit 1206 1663,1 2564,4 2193,9 2010,2
Dit sit 
pha cit

1727 1936,3 2313,3 2193,9 2686,5

Dit cit 
pha sit

1439,2 1859,9 2415,1 1936,3 2295,7

Hinh 3: Quan h£ gifta md dun ddn hdi vd hdm lupng 
xi mdng ( k£t hpp DB500 )

3.5. K£t qud thi nghidm nin 1 true nb hdng 
(bdng 5 vd hinh 3)

Bdng 5: Cudng dd nin mdt true nd hdng b 28 ngdy

(XM* ):  ham lupng x i mdng 6% cho d it sit, 8% 
cho d it s it pha vi 10% cho d it c it pha s it

Khi tdng hdm lugrng xi mdng thi md dun ddn hdi 
vdt li£u tdng khi tdng hdm lugrng xi mdng din 8% vd 
sau dd md dun ddn hdi giam.

Dua vdo bi£u dd, chgn hdm lugng xi mdng thich 
hgp cho tung loai ddt nhu sau: 6% cho ddt sit, 8% cho 
ddt sit pha, 10% cho ddt cdt pha.

Khi k£t hgp DB500 vd xi mdng vdo cai tao ddt thi 
md dun ddn hoi vdt li£u cua 3 loai ddt tdng 16% + 20% 
tuy tung lo?i ddt

\ Cudng dd bp chi 628 ngiy 
daN/cm2)

3%xi
mdng

5%xi
mdng

8%xi
mdng

10% xi 
mdng

(XM*) + 
DB500

Dit sit 0,4% 0,991 1,912 2,053 1,698
Dit sit 
pha cit

0,992 1,698 4,458 4,530 4,035

Dit cit 
pha sit

0,849 1,203 1,699 2.052 1,770

(XM *)  ham lupng x i ming 6% cho d it sit, 8% 
cho d it s it pha vi 10% cho d it c it pha s it

o.o m

—a—3% Xi Ming 

-* -5 %  Xi Ming 

-nr-8% Xi Hang 

—*-1 0 % *  Ming 

-* -6 %  Xi ming ♦ DB500 

Ddt sit

0.2 0.3
B~ndtnc(%) 

—•—3% Xi Mang

-*-5% XiM ing

-nk-8% Xi Ming

—* —10%Xi Ming

-*-10%XiMing*DB500

Ddt cdt pha

0-2 0.3
K m Ik N  

—•—3% Xi Ming

-* -5 %  Xi Ming

-* -8 %  Xi Ming

-*-10% Xi Ming

—#—8% Xi Ming ♦ DB500

Ddt sit pha

Hinh 4: Quan h£ gifla cudng dO nin don q.jVd hdm higog xi mdng (DB500 ) cua 3 lo^i ddt
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3.6. K it qui thi nghidm chup hiln vi di£n tu
SEM

luoi to ong mau tring cua phu gia polyme DB500 vi 
cic li£n kit tinh thi hinh kim cua xi ming. Dd li kit 
qua cua qui trinh thuy h6a cua xi ming va phim ung 
cua phu gia voi dit d l hinh thanh li£n kit va cudng 
dp giua cac hat dit vdi nhau.

4. MQT 10 KET CAU Bt XUAT IV  DUN

Hinh 5: Hinh chyp SEM miu dit tu nhifcn

Hinh 6: Hinh chyp SEM miu dit gia c6 xi m£ng v i 
DB500

Kit qui thi nghidm cho thiy: hinh 5 li miu dit 
sit pha ty nhi£n, hinh chyp cho thay giua cic h?t

Kit qai thi nghidm dat dugc d tr£n cho phep ta 
tinh toin d l xuat kit ciu m6ng m$t dudng bing dit 
gia cudng vdi phu gia polyme DB500 v i xi mdng ip 
dung dl xiy dyng dudng nong thdn d nude ta.

Tir d$c diim cua loai kit ciu mdng dudng (6], 
[91, v i qua nghidn cuu cd d l xuit nhu sau: giim ung 
suit truyln xuong nin dudng, ting dp bln cho ldp 
b£ tong nhya, ting cudng dO theo thdi gian, khdng 
dung di dam lim mdng m$t dudng dl khic phyc 
tinh tr?ng khan hilm v$t lilu.

4.1. D?ng kit ciu

D l cd thi phu hgp vdi tii trpng cua cic cip 
dudng tic g ii d l xuit h i kit ciu 2 ldp v i kit ciu 3 
lop nhu sau:

- H£ 2 ldp:

khdng hinh thinh li£n kit (hinh 6), dd li cic mang 

| D?ngl \ D«mg2
■1

I
I

b£ tOng nhua tOng nhua

E
oXt Ŝ T PHA GIA cd 3% XI MANG S oAt Ŝ T PHA GIA cd 5% XI MANG i

E = 1727 k(VCM2 ~ 
2 E = 1936.3 kG/CM2 * 

2

•

300 kG/CM2 300 kG/CM2

r  D<mg 3 e 
\________________ }

it M  NHUA

dAt Ŝ T PHA GIA cd 6% XI MANG 
E = 2313.3 kG/CM2

' T

D?ng4

BE TOMG NHUA

dAt s£t pha gia c6 8% xi uAng ♦ OBSOO 

E = 2686.5 m a

lim  m i E,* 300 kG/CM2
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H| 3 16p:
Dang 1

1
I

BE TONG NHUA

DXT SfT PHA GIA C6 8% XI MANG ♦ DB500 ;
E = 2686.5 kG/CM2 ^

oXt s£t PHA GIA C6 3% XI mAng r
E = 1727 kG/CM2 '

Dang 2

BE t On g  n h u a

E,2 300 k(VCM2

DAT S£T PHA GIA cd 8% XI MANG ♦ DB500 

E -  2686 5 kG/CM2

OAT S f T  PHA GIA C6  5% XI MANG 

E =  1936.3 kG/CM2

E, * 300 kG/CM2

----------------------1
 ̂ Dang 3 j

b £ t O n g  n h u a

d A t  S £ T  PH A G IA  c6 8 %  XI M AN G * DB500 

E =  2666.5 kQ/CM2

o A t  S C T  PHA GIA C 6  8 %  XI M AN G 

E -  2313.3 kG/CM2

E. 300 kG/CM2

4.2. Chilu dAy ldp dit gia cu6ng tdi thilu cua 
h| kit ciu
Bing 6: Chilu dAy ldp dAt gia cudng tdi thilu ung

Cip
dudng

3% xi 
mdng

5%xi
mdng

8%xi
mdng

8%xi 
mdng + 
DB500

Cip IV 
(B l )

28 16 21 18

ClpV 
(A 2 )

Khdng
dat

28 24 19

Cip IV 
(A2)

Khdng
dat

Khdng
dat

29 25

Bing 7: Chilu dAy ldp dit gia cudng tdi thilu ung

Cip
dudng

Dang kit 
ciu 1

Dang 
kit ciu 2

Dang kit 
ciu 3 Ghi chu

Cip IV 
(A 2 ) 23 21 17 H2 - 15

Cip III
(A 2 )

Khdng
dat

Khdng
dat 29 H2 = 15

Cip IV 
(A 2 ) 19 15 Dat H2 - 20

Cip III
(A 2 )

Khdng
dat 28 25

V

H2-20

Cip IV 
(A 2 ) Dat Dat Dat H2-25

Cip III 
(A 2 ) 25 21 20 H2-25

Cip III 
( A2) 16 Dat Dat H2«  30

Cip III 
( A l )

Khdng
dat 28 25 H2 -  30

Bang vi£c tinh toAn quy d6i h| kit cAu nhilu ldp 
thanh h  ̂m$t ldp d l tim ra mo dun dAn h6i chung, tir 
do xac dph chilu cao ldp gia cudng tdi thilu trong 
cAu tao mat dudng.

Kit quA tinh toAn cho thAy, kit cau d l xuAt h| 2 
ldp c6 thi dugc dung d l lAm mat dudng dudng 6 td 
cAp IV -  V cua kit cAu mat dudng A2 vA dudng d td 
cAp IV cua kit cAu mat dudng BI, vdi chilu dAy dAt 
gia cudng tdi thilu H - 18 *• 28 cm tuy theo d^ng kit 
cAu.

Kit quA tinh toin cho thAy, kit cAu dl xuAt h| 3 
ldp cd thi dung d l lAm mat dudng dudng d td cAp V -  
III vdi chilu dAy ldp dat gia cudng tdi thilu IA 15 + 28 
tuy theo y£u cau md dun y€u cAu chung cua nin 
dudng.

43. Sue chju tAi cua h| kit ciu

Su dung Plaxis 8.5 d l md hinh bAi toAn, bai toAn 
dugc trinh bAy su dung ldp dat cd chilu cao cAi t?o IA 
H - 30 cm d timg ldp, ldp b l tdng nhya dAy 6 cm. TAi 
trQng tAc dung dudi v|t banh xe cho phip theo IA 100 
kN nhung d l kilm tra sue chju tai cua tdng thi cua 
nin vA mat dudng trong nghiln cuu, tAc giA cho tAi 
trpng tAc dyng thay ddi din giA tri khi d# din giA tri 
gay phA hogi d l dAnh giA sue chju tai cua nin dupe 
gia cd vdi nin khdng gia cd.
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Bing 7: Bing tdng hpp cic chi tidu ca f  cua ldp dit

Tdn kdt ciu /(kN/m2) /k(kN/m2) 9 (dd ) C ( kN/m3) E ( kN/m2)

Dit ndn tdt 19,00 19,00 20 16 30000
Dit sdt pha + 3% xi mdng 19,66 19,66 0 50 172700
Dit set pha + 5% xi mSng 19,81 19,81 0 85 193600
Dit sdt pha + 8% xi mang 19,73 19,73 0 223 231300

Dit sdt pha + 8% xi mang + 
DB 500

20,03 20,03 0 202 268650

Ldp bd tdng nhua - 25 - - 420000

■ i  *6 n u f k u  iw h . r» i  » u i  i o *  j u f

’•M-r Uir> wnc UQ-tB !«*JI }Ji»*3

Wflffflg]..

H i M IT K .0UN c r » IM H *C »t * *H IM  OK \ M
:uc in *: w-» ;o<c • «-

—+mm

u»mwtP>

(a ) (b )

Hinh 7: Mdi tuong quan gifia tii trpng vA dp lun khi 
n£n b| phi ho?i cua he 2 ldp ( a ) v i he 3 ldp (b )

Can cu vio bidu do tuong quan giua tii trpng vi 
dO lun khi ndn bj phi hoai d trudng hpp he 2 ldp thi 
khi gia cd dit vdi cic him lupng xi mdng v i phu gia 
khic nhau thi sue chiu tii cua ndn sd tang ldn nhidu 
so vdi cua ndn khdng gia cd, khoang 1,75 lin cho 
dang 1, khoang 2,57 lin cho dang 2, khoang 3,46 lin 
cho dang 3 v i khoing 3,41 lin cho dang 4.

Can cu vio bidu do tuong quan giua tii trpng v i 
dO lun khi ndn bj phi hoai d trudng hpp he 3 ldp thi 
khi gia co dit vdi cic him lupng xi mang v i phu gia 
khic nhau thi sue chiu tii cua ndn sd tang len nhi£u 
so vdi cua ndn khdng gia cd, khoing 3,57 lan cho 
dang 1, khoing 4,43 lin cho dang 2, khoing 5,61 lan 
cho dang 3.

fcrfruiftN

- Xic djnh dupe ty le xi mang hpp ly khi cai tao 
dit set vdi phy gia polyme DB500 li: 3,78 lit DB500 + 
6% xi mang, tinh cho 1 m3 dit gia cd.

- Xic dinh dupe ty le xi mdng hpp ly khi cai tao 
dit set pha cit vdi phy gia polyme DB500 li: 3,78 lit 
DB500 + 8% xi mang, tinh cho 1 m3 dit gia cd.

- Xic dinh dupe ty le xi mang hpp ly khi cai tao 
dit cit vdi phy gia polyme DB500 li: 3,78 lit DB500 + 
10% xi ming, tinh cho 1 m3 dit gia cd.

- Cudng dd ndn nd hdng cua 3 loai dat trdn xi 
mang ket hpp vdi phy gia polyme DB 500 vdi ty le 
dupe chpn cd cudng dO gin dat bang cudng dO miu 
gia cudng vdi him lupng dit gia cudng vdi khoing 
10% xi mang.

- De xuit ket ciu mdng mat dudng dung cho 
dudng ndng thdn khi su dung dit sdt pha gia cd phy 
gia polyme DB500 v i xi mang. Ddng thdi, tinh toin 
mOt bing tra de lua chpn be diy ldp gia cd ket ciu 
dudng dung de xiy dyng dudng ndng thdn.

• Sue chiu tii dya vio bi£u dd tuong quan tii 
trpng v i dd lun theo kdt qui phan tich dupe bing md 
phong trdn phin mdm Plaxis cua nen kdt ciu dang 2 
tang ldn nhit 3,46 lin so vdi dit nen chua gia cd vi 
ddi vdi kdt ciu 3 ldp thi khi nang chiu tii cua n£n 
tang 5,41 lan so vdi dit ndn chua gia cd.
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RESEARCHED AND APPLIED POLYMER ADDITIVE ( DB500 ) AND CEMENT FOR SOIL 
IMPROVEMENT OF FOUNDATION IN RURAL ROAD WORKS

Vo Ngoc Ha, Vo Phan, Vo Nguyen Phong Tuong

Summary
Recently in the Mekong delta, the problem of lack of good gravel material for road construction is 
becoming more serious in general construction traffic and construction of rural roads in particular. In this 
research, the authors studied soil reinforced with cement and polymer additives DB500 locally used as 
roadbed aggregate, the results show that the appropriate cement content of 6% 10% for cement each soil 
type. The use of clay combined cement and polymer additives DB500 gives better results than other soils. 
Several proposed structures for the construction of rural roads based on the results of the study and 
choosing appropriate thickness reinforcement as required by each level of the road.
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