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Abstract. The application of inorganic binders in soil reinforcement has been widely used in
traffic construction in Vietnam. On the other hand, polymer materials are also used in civil
construction and in the production of construction materials, for example, the polymer
additives used in cement-reinforced soil are also initially researched to pilot on some rural
roads. However, the application of inorganic polymer additives in railway reinforcement with
respect to its practical characteristics of working conditions and load has not been carried out
in Vietnam yet. Here, we introduces the first research on the use of polymer additive in the
railway reinforcement by cement on the Hanoi - Dong Dang route, where many locations of
the bed of railway are damaged due to the large swelling of the soil and poor bearing capacity.
Based on the experimental studies in the laboratory on soil samples taken at the bed of track,
the effect of polymer additives on the improvement of physical and mechanical properties
related to the bearing capacity of railway bed has been evaluated. From that, we proposed the
suitable mixture of cement content and polymer additives in order to improve the bearing
capacity of the railway bed in the studied area to achieve the specified technical standards.
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Tom tit. Hién nay viéc tng dung chét két dinh vo co trong gia ¢d dat da dugc sir dung phd
bién trong xay dung giao thong & Viét Nam. Mit khac, vat liéu polyme ciing duoc st dung
trong xay dung dan dung va san Xuit vat liéu xay dung, chang han cac phu gia polyme dung
trong dét gia ¢4 xi mang ciing budc dau duoc nghién ciru va ung dung thi diém trén mot So
cong trinh duong giao thong ndng thon. Tuy vay, viéc tng dung phu gia polyme trong gia ch
nén dudng sit, voi nhitng dic trung ctia nd vé diéu kién l1am viéc va tai trong, hi¢n con rat
mai mé va chua dugc nghién cuu tai Viét Nam. Bai bao gici thiéu nhiing két qua nghién ctu
bude dau vé viéc str dung phu gia polyme trong gia ¢ nén duong sat bang xi mang trén doan
tuyen Ha Noi — Pong Piang, day 1a doan tuyén xuét hién nhiéu vi tri nén duong bi pha hoai do
dat co do truong no 16n, sic chiu tai kém. Trén co sé cac nghién cau thyc nghiém trong
phong thi nghiém déi véi mau dat dap nén duong trén tuyén dé danh gia anh huong cua phu
gia polyme trong viéc cai thién céc chi tiéu co 1y lién quan dén sirc chiu tai cho nén dudong sat.
Tir @6, chung toi dé Xuat lya chon ham lugng xi méng va phu gia polyme phu hop dé nang
cao strc chiu tai cho nén duong khu vic nghién ciru dat dugc céc tiéu chuan ky thuat quy
dinh.

Tiur khoa: Nén duong sit, phu gia polyme, dat gia ¢6 xi mang, Geostab.

© 2021 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN DE
Trén céac tuyen duong sat hién nay ¢ Viét Nam dién ra twong doi pho bién su pha hoai
cua mat nén duong sat vai su tham nhap cua da dam xuong dudi nén dat. Cé nhiéu nguyén
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nhan gay ra su pha hoai nén duong, cé thé do nén duong bi mém hoa khi bi dong nudc lau
ngay lam giam do cang, c6 thé do trude day nén dudng duoc dip bang loai vat liéu chua phu
hop, 1am giam st chiu tai cua nén duong sat [1,2]. Trong thoi gian gan day, do yéu ciu nang
cao tdc d6 chay tau va tai trong doan tau di 1am ting ap luc cua lop da ba lat 1én nén dat, diéu
nay doi hoi phai cai tao nén duong sat dé nang cao suc chiu tai. Trong giéi han cua bai bao
nay, chi dé cap dén 3 tham sé lién quan dén st chiu tai caa nén duong sit, d6 1a chi sb sic
chiu tai CBR (%), cuong d6 chiu nén caa dat Rn (Mpa) va cuong do chiu kéo cua dat khi ép
ché Rk (Mpa).

Dé c6 thé ngan chan sy pha hoai cia nén duong sit do van dé dia chat, thay vin, do tai
trong duoc nang cao hay téc do chay tau I6n nhu hién nay, mot trong nhitng giai phap do 1a
cdi tao c4c l6p nén duong bén trén bang vat ligu gia cb nén dét bang chat két dinh vo co (voi,
ximing) dé ting kha ndng chiu lyc va 6n dinh cho nén duong sat. Viéc st dung cac phu gia
polyme dung trong dat gia c6 xi ming ciing budc dau dugc nghién ctu va tng dung thi diém
trén mot so cong trinh duong giao thong ndng thén va cong trinh dan dung [2, 3]. Vi vay, s¢
rat can thiét dé nghién ctu tng dung cac loai vat liéu phu gia mgi nham cai thién tinh ning
cua céc vat lidu truyén théng vé cuong do, vé ham luong hay hiéu qua kinh té cho cong trinh
duong sat. Céac phu gia hda cing (phu gia polyme) hién nay da xuat hién ¢ Viét Nam nhu phu
gia TS (Cong ty TS - Viét Nam), phu gia RoadCem - Rovo (Cong ty LSTW - Freiberg - buc),
DZ333 (Tap doan Environmental Choices Inc - My), Consolid (Thuy Sy), DB500 (Worldwise
Enterprises, Inc - My), phu gia Geostab (Tap doan GTM - Australia),...

2. THI NGHIEM XAC PINH CAC THAM SO LIEN QUAN PEN SUC CHIU TAl
NEN DPUONG SAT
2.1. Céc tiéu chuan vé nén dwong sit lién quan

- Theo tiéu chuan duong sat khd 1000m — Yéu cau thiét ké tuyén TCVN 11793 : 2017
quy dinh:

+ Néu trén mat nén duong sat co 16p Subballast thi 20cm mit nén duong sit dam chat K
> 0,98, dugi dam chat K > 0,95.

+ Trong khu vuc tac dung khong duoc dung dat sét nang co do truong nd tu do vuot qué
4 %.

- Theo Tiéu chuan thi cdng va nghiém thu nén duong sat (xay dung méi, khdi phuc, nang
cap) TCCS 01:2013/VNRA quy dinh:

+ Diét sét ¢6 do truong nd khong duoc > 3%.
+ S chiu tai CBR tdi thiéu cho 30cm mat nén duong trén cing 1a 6-8%.

- B4i voi vat lidu dat gia cd phai tuan thu thém tidu chuan Gia cé dat bang chat két dinh
v6 co, hoa chat hoic gia cb tong hop, sir dung trong xay dung duong — Thi cong va nghiém
thu TCVN 10379 : 2014, theo d6 quy dinh vé Cudng d6 chiu nén phai thoa man vé diéu kién
Cép d6 bén (1, Il hay I11) nhu Bang 1.

Cong trinh duong sat la cong trinh chiu tai trong nang, nén Cap d6 bén twong dwong véi
Do bén Cap Il. Nhu vay, dol chiéu voi cac yéu cau ky thuat cia nén dudng sat néu trén, cac thi
nghiém can thuc hién bao gom [4]:

- Thi nghiém xac dinh Trong luong riéng kho 16n nhat, tir d6 xac dinh hé sé dam chat K
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- Thi nghiém xac dinh d6 truong nd cua dt;
- Thi nghiém xac dinh stc chiu tai CBR%;
- Thi nghiém xac dinh Cuong d6 chiu nén (néu dat dugc gia co chat két dinh vo co);
- Thi nghiém ép ché (néu dat dugc gia co chat két dinh vo6 co).
Bang 1. Yéu cau k¥ thuat chi tiéu cia dat gia c6 TCVN 10379:2014.

Yéu ciu ky thuat

Chi tiéu thi nghiém L, .y N
bobéencapl | Bobéncap Il | Do bén cap Il

Cwong do chiu nén (Mpa) 3,0 2,0 1,0

2.2. Tiéu chuin thi nghi¢ém

- Tiéu chuan phén loai dat: Pé dua ra nhitng danh gia chinh xac va dong bo tiéu chuan
loai dét c6 thé str dung cho nén dudng cong trinh giao théng theo TCVN 9436:2012 nhém tac
gia st dung tiéu chuan phan loai dit AASHTO M145 dé tién hanh phan loai dat Iy trén tuyén
duong sit Ha Noi — Pong Dang.

- Thi nghiém xac dinh do truong nd twong dbi Clia dat duoc thyc hi¢n theo tiéu chuéan
22TCN 332 - 06 Quy trinh thi nghiém “Xac dinh chi s6 CBR cua dat, d4 dam trong phong thi
nghiém”’;

- Thi nghiém xac dinh strc chiu ’téi CBR cua dat dugc thuc hién theo 22TCN 332 — 06
Quy trinh thi nghiém “Xac dinh chi s6 CBR cua dat, da dam trong phong thi nghiém’’;

- Thi nghiém xac dinh cuong do chiu nén cia dat ASTM D1633.

- C4c thi nghiém va tiéu chuan lién quan nhu TCVN 10379: 2014 - “Gia ¢6 dat bang chét
ket dinh vo co, hoa chat hoac gia co tong hop, su dung trong xay dung duong bo - Thi cong
va nghiém thu”; 22TCN 59-84 “Quy trinh thi nghiém dat gia c6 bang chat két dinh voi xi
mang”,...

3. KET QUA THi NGHIEM XAC PINH CAC THAM SO VE SUC CHIU TAI CUA
PAT KHI CHUA GIA CO VA SAU KHI GIA CO

3.1. Miu thi nghiém

_ - bat thi nghiém: Pham vi nén dwong sit doan Km50 — Km55 tuyén duong sat Ha Noi —
Dong Dang chiu dnh hudng cua che d6 thuy nhiét bat lgi, day la doan tuyeén ma nén duong bi
phé hoai manh. Bat dap nén duong khu vuc nay dugc lay & mo dat huyén Luc Nam, tinh Bac
Giang.

Vao mua khd muc nude trong céc ao hod thap, nén da ba 1at luon kho rao. Nhung vao mua
mua, myc nudc trong cac ao hd kha cao, chi thap hon vai duong 50-60cm, c6 tinh trang nudc
dong lién tuc trong khéi da ba lat do khong thoat ra dugc va dat nén duong bi ngam trong
nuéc l1au ngay. Vi vay dan dén tinh trang dat nén duong cé su bién dang Ion do su thay doi
thé tich 16n lién quan dén su thay d6i ham lwong nudc, khi ham lwong nudc giam thi thé tich
dat giam theo hay co lai. Pay chinh 1a dic diém cua dit c6 d6 truong nd 16n.

Su thay doi thé tich dat Ion theo tinh trang ngam nudc cua nén duong lam bién d6i hinh
dang [5], kich thudc caa nén duong va do la mot trong nhitng nguyén nhan gay ra tinh trang
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x6c lic, tang lyc xung kich va lam mat do 6n dinh cua tuyén duong ray.

Hinh 1. Minh hoa vi tri doan nén duong yéu: bén trai 1a ao ho, bén phai Ia QL1A

Dit c6 dic diém truong nd manh ciing s& lam giam cac dic trung co 1y cua dat, nhu giam
lyc dinh don vi ¢, giam goc ndi ma sat ¢ va giam stc chiu tai cua mit nén duong. Su suy
giam nay the hién rd trén doan tuyén nghién ctru. Trong mua mua,  xay ra phd bién tinh trang
d4 ba lat cim sau xudng nén dudng tao thanh cac tii d4, ¢4 bi mém hoa ciing tao thanh cac
bot da. Khi troi nang, céc bot da nay s& dong két voi da ba lat tao thanh cac khdi cimg ngan
khong cho nudc trong nén da thoat ra hai bén dong thoi lam gidm tinh dan hoi cua két cau da
ba lat dan toi 1am tang luc xung kich 1am cho da cang cim sau xuéng nén duong.

g.10, 2020 16:09:57
56°NE

hg10 2020'161058
10°N

t*Qbucmg lién X& moi Prong lién Xa moi

[ndex number: 1

"Hinh 2. Hinh anh modat Iay mauthl nghlem

- Xi mang: xi mang dugc sir dung lam chat két dinh dat ty nhién, 1am ting cuong do, dat
strc chiu tai mong mudn cho nén duong. Xi mang gia cb st dung loai xi mang pooclang thong
thuong PCB40. Nguyén ly co ban cua VIeC gia cb Xi mang - dat: xi mang sau khi tron voi dat
s& sinh ra mot loat cac phan tng hoa hoc rdi déng ran lai. Cac phan ung chii yéu cua chang 1a:
Su trao doi cation - Tai ciu trlic c4c hat - Thay hoa xi ming - Phan tng Pozzolan.

- Chat phy gia polyme: Phu gla polyme la mot trong nhu’ng dang vt liéu méi nham cai
thién tinh ning cta cac vat liéu truyén thong dé ting cuong chit lugng cta vat liéu. Loai phu
gia hoa ctrng dugc st dung ¢ nghién ctu nay la Phuy gia Geostab (Tap doan GTM - Australia).
Nham ting cuong tinh chét vat liéu, cac san pham ndy thuong két hop véi vat lidu vo co
truyén thong nhu xi ming, cao lanh, voi. ..

+ Co ché polyme: polyme hay con goi 1a Geopolyme, c6 tac dung cai thién cau trac 15
réng cua vat liéu nhd tuong tac hoa hoc va kha ning chén day céc 16 rdng va mao quan [6].
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Nh¢ kha nang tao mang cua polyme, nudce duoc gitt lai trong bé tong va do do gitip qua trinh
thiy hoa xi mang dien ra mot cach thuan lgi hon. Theo thoi gian, cuong d6 cua vat liéu gop
phan cai thién hon nira cau tric cia bé tong, tang do bén.

C6 nhiéu loai polyme (va ca monome) dung bién tinh xi ming va bé tong thi nhom
polyme latex va polyme tan trong nuéc duoc sir dung phd bién hon ca do chiing twong hop tét
v6i xi mang, khong bi keo tu riéng r& va chuyen thanh trang thai rin chac. Qua trinh thiy héa
Xi méang va hinh thanh pha polyme trong t6 hop xi ming — polyme, sy twong tic cua polyme
Vi san pham hydrat 1am thay ddi cau trac xi ming — polyme, do d6 lam thay d6i cac tinh chét
cua vat liéu da duoc bién tinh so véi bé tong thong thuong [7,8].

Nudce mao dan Nuée mao dan bi can tr thAm
Bé mit dat-XM-polyme
O
B& mat dat - XM Céc khe rong siéu nho
Dat gia c0 xi mang Dat gia co xi mang+polyme

Hinh 3. M6 ta tac dung ngin nude mao din thim vao trong vt liéu dat gia cb xi mang va dét gia c¢d xi
mang + polyme.

Céc hat dét i Céc hat d4t

Hoa chét ¢6 hai
®( ( o
O

Cac s0i polyme lién két Mang polyme
Hinh 4. M6 ta lién két xi ming +cac hat dit duoc bao phii bé mit bang soi polyme.

Phu gia polyme Geostab phii hop véi nhicu loai dat/ hdn hop dat - da khac nhau tir Al
cho dén A7 (theo phan loai cia AASHTO M145). Geostab ciing hoan toan c6 thé sir dung cho
cac loai dat c6 ham lugng hat sét cao, thanh phan hat min l6n, dat c6 tinh trrong nd, ¢ ham
luong muoi 16n.

Hinh 5. Hinh anh phu gia Geostab.
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3.2. Phwong phap thi nghiém

Qua trinh thu:c hién cac thl nghiém danh gid hiéu qua cua phu gia polyme trong viéc nang
cao sirc chiu tai nén duong st khi chua gia ¢0 va da gia c¢b duoc thyc hién VO’I 3 nhom thi
nghiém [9,10]: Nhom thi nghiém thir nhét tién hanh thi nghiém véi cac mauNdat nen duong sat
tu nhién (chua gia c6); Nhdm thi nghiém tha hai thi nghiém vaéi nhitng mau dat da dugc gia
€o vai mot s6 ham lugng xi mang khao sat; Nhém thi nghiém thir ba la thi nghiém véi nhiing
mau dat nén dudng da dugc gia c6 mot s6 ham luong xi ming + phu gia polyme khao sat.

-‘Méu thi nghi¢ém c6 dang tru tron, dugc ché bi vao 6ng mau chuin, dam bao cac do chit
yéu cau va dong déu, khong cé khe hé gitra dat va thanh trong ctia 6ng chira mau.

- Mot sb thi nghiém chinh: Thi nghiém xac dinh do truong né cua dat, thi nghiém xac
dinh surc chiu tai CBR, thi nghiém xac dinh cuong d6 chiu nén caa dat va thi nghiém ép ché.
3.3. Két qua thi nghiém

- Két qua thi nghiém thanh phan hat va gii han chay déo mau dat ty nhién, day 1a co so
dé phan loai dat: Ham luong lot sang qua sang 0,075 mm = 52,3%, gi6i han chay LL =
39,94%; chi s6 déo Pl= 19,31%. Nhu vay, theo tiéu chuan phéan loai dat AASHTO M145,
mau dat ty nhién dap nén duong thugc nhom A-6.

- Két qua thi nghiém d6 truong nd va stc chiu tai CBR ctia mau dét ty nhién:

Bang 2. Két qua thi nghiém d6 truong nd va chi s6 CBR cua dat dép nén duong.

TT N¢i dung thi nghiém Pon vi Két qua

1 Do truong né H

K =88,4% % 4,57
K'=95,3% % 6,88
K =100,7% % 9,15

2 | Chisb CBR

K =95% % 1,40
K =98% % 1,60
K =100% % 1,70

- Lua chon ham lugng xi méng gia ¢6: Tham khao S6 tay dat gia ¢ xi ming [11] cua
Hiép hoi Xi mang Hoa Ky (PCA), thi dbi voi dat thuoc loai A-6, luong xi mang gia co la 9-
15% theo khéi luong dat khd. Do d6, nhom tac gia di tién hanh khao sat véi cac ham luong
11%, 13% va 15% xi mang dé lam co s lya chon ra ham lwong xi mang pht hop (ham luong
9% khéng dugc lya chon do mau dat gia ¢é xi mang 9% cé cudng do nén qua thap, khdng
phU hop vai cip d6 bén ciia cong trinh duong sit).

- Lya chon ham luong phu gia polyme Geostab: theo khuyén cao cua nha san xuat GTM,
ham luong phu gia polyme Geostab duoc lya chon dya trén cac yéu té anh huang: Tai trong
xe (& 03 muc: nhe, trung binh va nang); chiéu sau gia cé tinh tir mat nén duong va ham hugng
xi mang st dung. Trén co s¢ d6 lya chon cac ham lugng phu gia 7%, 9% va 11% (theo ham
luong xi ming) dé khao sét.

Céc két qua nhom thi nghiém thi nhat va nhom thi nghiém tht hai cho phép so bd xac
dinh dugc ham luong xi ming phu hop trong gia c6 dat nén. Nhom thi nghiém tha ba khao sét
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mic do bién doi cuia cac tham sb strc chiu tai dat nén duong sét twong ing Vi cac ham luong
phu gia polyme Geostab khac nhau dé lua chon ra ham luong phu gia polyme Geostab phu
hop.

Sau déy la cac két qua thi nghiém nhan duoc:

Bang 3. Két qua cuong do chiu nén cua dét gia co.

T o Cwong do chiu nén Rn (Mpa)
Mau dat thi nghiém Nedv tubi R7 Ngay tudi R280, &
say trang thai bao hoa
1 | Pat+ 11% Ximing 1,39 1,86
2 | Pat+ 13% Ximing 1,45 2,29
3 | Pat+ 15% Ximing 1,52 2,57
4 | Pat+ 13% Ximang + 7% Geostab 1,60 2,54
5 | Pat + 13% Ximing + 9% Geostab 1,79 2,52
6 | Pat+ 13% Ximang + 11% Geostab 1,85 2,60
Bang 4. Két qua cudng do chiu kéo khi ép ché cua dat gia co.
o Cudng do chiu kéo (Mpa)
TT Mau dat thi nghiém . z. . .
Ngay tuoi R7 Ngay tuoi R28
1 | Pat+ 11% Ximing 0,28 0,44
2 | Pat+ 13% Ximing 0,33 0,46
3 | Pat+ 15% Ximing 0,36 0,56
4 | Pat+ 13% Ximang + 7% Geostab 0,39 0,60
5 | Pat+ 13% Ximang + 9% Geostab 0,37 0,57
6 | Pit+ 13% Ximing + 11% Geostab 0,37 0,62
Bang 5. Két qua strc chiu tai CBR cua dat tw nhién va dat gia cb.
I SR CBR (%)
TT Mau dat thi nghiém
K95 K98 K100
1 | Pt tu nhién 1,4 1,6 1,7
2 | Pat+ 13% Ximiang 55,7 59,0 61,7
3 | Dat+ 13% Ximang + 7% Geostab 60,2 64,9 67,6
4 | Dat+ 15% Ximing 60,4 66,00 71,3

4. NHAN XET CAC KET QUA THI NGHIEM
- Bang 2 cho két qua thi nghiém dat nén duong sat trén doan nghién ciu ¢6 do truong nd
I6n H = 4,57-9,15%, Ién hon so vdi tiéu chuan quy dinh 12 3-4%. Stc chiu tai CBR cua dat
cling rat nho CBR = 1,4%-1,7% so Vi tiéu chuan quy dinh 1a 6-8%. Nhu vay, theo cac tiéu
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chuan hién hanh thi loai dat nay khong thich hop dé lam dat dap nén duong, khong dap tng
duoc yéu cau vé sic chiu tai.

- V& cudng do chiu nén cua dat: Tur két qua thi nghiém (bang 3) xac dinh cuong do chiu
nén tai cac ngay tudi R7 va R28 & trang thai bio hoa cho thay néu dat chi gia ¢ véi ximing
ham luong 11% van khong dat tiéu chuan vé cap do bén cua vat liéu gia ¢ (bang 1), ddi véi
cong trinh duong sat thi ¢ d6 bén cap 11 (voi Rnye = 2Mpa). Do d6, ham lugng xi ming 13%
dugc lya chon dé khao sat voi cac ham lwong phu gia Geopolyme khéc nhau. Khi khao sét véi
cac ham lugng phu gia 7%-9%-11% da cho két qua rat kha quan, sy phat trién cuong do cua
mau dét c6 phu gia Geostab 16n hon d6 bén cip 11 yéu cau va gan bang cuong d6 nén cua dat
gia c¢b xi mang 15% (Biéu do ¢ hinh 6).

3.00
y=0.1247x+1.9603 2.60
2.57 2.54 )
R?=0.6765 -

2.50
o
o
£ 200
c
-
o
3. 150
=
[
e
 1.00
f =
B
3

0.50
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Hinh 6. Biéu d6 méi quan hé giita cuong do chiu nén véi ham luong xi ming va phu gia Geopolyme.

Dé 1am 6 vai tro cua phu gia Geopolyme trong viéc dam bao tinh on dinh nudc cua vat
liéu, chiing t6i ciing tién hanh khao sat cudng do nén ciia mau dugc bao quan ¢ trang thai tu
nhién R28¢ (phun swong, tao am cho mau nhu & diéu kién ty nhién ngoai hién truong) va so
sanh sy bién doi cuong d6 so véi mau ¢ trang thai bdo hoa R28ph. Két qua nhu biéu do & hinh
7.
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Hinh 7. Biéu d6 mdi quan hé giira cudng do chiu nén véi ham lugng xi méng va phu gia Geopolyme
V&i cdc mau ¢ ngay tuoi R28 tu nhién va R28 béo hoa.
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Két qua trén biéu d6 hinh 7 cho thy cudng d6 chiu nén cua 2 loai mau & trang thai tu
nhién va b&o hoa chénh léch nhau tir 1,5% - 8,2%, trong d6 mau gia ¢6 13% xi miang R28 bio
hoa bi suy giam cudng d6 nén 7,1% so véi mau R28 ¢ trang thai ty nhién; nhung khi bd sung
thém phu gia Geopolyme véi cac ham lugng phu gia 7%-9%-11% thi cuong do nén ciia mau
R28 bao hoa chi giam 1,5%-3,6%. RS rang phu gia Geopolyme di 1am ting tinh 6n dinh nuéc
cho vat liéu, ngan chan nudc xam nhap vao dat vi phu gia di tao ra cac mang ngin cach nudc
cho céc hat dét.
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Hinh 8. Biéu d6 moi quan h¢ gitta cuong do chiu kéo voi ham lugng xi mang va phu gia Geopolyme
véi cdc mau ¢ ngay tuoi R7 va R28 béo hoa
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Ty 1& phai trén xi mang + phu gia Geostab

Hinh 9. Biéu ¢6 méi quan hé giita CBR cua dat twong tng voi cac ham lugng Ximéng + phu gia
Geostab.

- Vé cudng d6 chiu kéo caa dét khi ép ché: Thi nghiém ép ché nham muc dich danh gia
kha ning lién két giira cac hat dat véi chat gia c6. Két qua thi nghiém nhu ¢ biéu do hinh 8
cho thiy kha ning chiu kéo cua vat liéu ting 1én dang ké khi bd sung thém phu gia
Geopolyme voi cac ham luong khao sét, tham chi khi ham luwong xi miang 13% c6 bo sung
thém phu gia Geopolyme thi di nang dugc cuong do6 chiu kéo ciia mau dat cao hon ca mau co
ham luong xi mang 15%. Mirc d6 tang kha nang chiu kéo 1én dén hon 33% khi bo sung thém
phu gia Geostab.
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- V& stic chiu tai CBR cua dat: Khi gia ¢ dat voi xi ming 13% da dam bao nang cao
CBR Ién gip nhiéu lan va vuot qué tri s6 CBR yéu cau, viéc bd sung thém phu gia
Geopolyme ciing gop phan lam ting CBR va két qua thi nghiém ciing cho thiy viéc ting ham
luong xi mang 1én 15% cting khong cao hon nhiéu so véi ham lugng xi mang 13% nhung c6
thém phu gia Geopolyme 7% (biéu d6 hinh 9). Diéu nay ciing 1am noi bat vai trd cua phu gia
Geopolyme Vvé khia canh dam bao tinh kinh té.

5. KET LUAN

Sau khi tién hanh khao sat mot sé ham luong phu gia Geopolyme véi cac ham luong gia
¢ xi mang 11%-13%-15%, thdng qua cac chi tiéu co hoc dya vao cac tiéu chuan yéu cau ky
thuat nén duong sit dé budce dau danh gia dwoc anh huéng cua phu gia Geopolyme dén viéc
nang cao stc chiu tai cho nén duong sat. Déi véi loai dat truong nd manh, sic chiu tai yéu
nhu khu vyuc nén duong sat nghién ctu thi viéc gia cd dat nén voi ham luong xi mang 13% +
7% Geostab dd nang cao mot cach rd rét sac chiu tai cho nén dudng sit, dam bao dat nén
duong 6n dinh véi nuéc:

- V& do chat dat dap nén duong (trong lugng riéng khd): v* (g/cm?) = 1,66 > 1,63 (y* cua
dat tu nhién);

- P truong né giam con 1,91% < 4% theo tiéu chuan
- St chiu tai CBR = 60,2% > 6-8 % theo tiéu chuan
- Cudng d6 chiu nén =2,54 Mpa >2 Mpa theo yéu cau do bén cip II cong trinh dudng sat

Nhu vay c6 thé thay, viéc bd sung thém chat _phu gia Geopolyme, cu thé trong céc thi
nghiém da néu la phu gia Geostab, khi gia cb dat nén duong st bang xi mang di nang cao rd
rét cac tham so vé sic chiu tai ciia nén duong sit ma khong phai ting ham luong xi ming lén
qua nhiéu, dic biét 1a c6 thé tan dung dugc vat lidu dat dap tai chd mac du chat luong dat 6
thé khdng cao.
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