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Investigation of compaction and shear resistance of soil reinforced with PP fibers
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TGM TAT

Bai bao tap trung vao ing xir cla dat cat pha sét gia cuing béng
soi PP (Polypropylene). Dt thi nghiém duge tao tir hin hop 70%
céat va 30% bui va sét, sau da duge phdi tran vai sgi PP ca ba chiéu
dai khac nhau (10, 15 va 20mm) @ cac ty |8 khai legng khéc nhau
(0.9, 1, va 1.5%). Trudc hét, vai timg td hop chigu dai soi - ty 18 soi,
dét gia cudng duge thi nghigm dam chit dé xac dinh da m tdi ru
v dung trong kha lan nhat. Sau da tién hanh cac thi nghiém cét
truc tiép va thi nghiém nén ba truc CU trén céc mAu duge dam chat
tdi da theo ket qua thi nghiem dam chat. Viec chun bi vat ligu va
mAu thi nghim theo mat quy trinh chit ché dé tao ra cac mau v
soi dugc phan bd déu theo thé tich, hudng coa soi phan tan déu
theo cac phuong. K&t qué thi nghiém cho thay vic tron sgi PP vao
dét cat pha sét ca thé cai thign dang ké cac thang sd cla dat bao
gdm dung trong khd lén nhét, lyc dinh va goc ma sat trong thi
nghiém cét dét truc tiep, (ng sudt lech tdi da va bién dang tuong
irng trong thi nghiém nén ba tryc CL. Cac thang sd trén dat gia tri
|cn nhét khi ham lrgng sgila 1% va chiéu dai si la 1amm dén 20mm.
Tuy nhién, céc thang sd trén sé cho gia tri nha nhét néu ham lrgng
soi cao (1,5%) va chiéu dai soi lén nhat 20mm.

Tir khaa: Gia cuing soi; polypropylene; thi nghigm ba tryc; thi
nghiém dam chét; thi nghiém cét truc tigp.

ABSTRACT

This study examines the impact of Polypropylene (PP) fibers on clayey sand
soil reinforcement. The experimental soil consisted of a mixture of 70%
sand and 30% silt and clay, with PP fibers of 10, 15, and 20mm in length.
The fibers were mixed into the soil in three weight ratios of 0.5%, 1%, and
.3%. Initially, the reinforced soil was tested for compaction to determine
the optimal moisture content and maximum dry density for each
combination of fiber length and ratio. Next, direct shear tests and CU
triaxial compression tests were conducted on maximally compacted
samples based on the compaction test results. The preparation of
materials and experimental samples followed a meticulous and strict
process to create samples with fibers evenly distributed in volume and
direction. The results showed a significant increase in soil parameters
such as maximum dry density, cohesion, and friction angle in the direct soil
shear test when PP fibers were mixed with clayed sand. The maximum
deviatoric stress and corresponding strain in the CU triaxial compression
test also increased. These parameters reached their highest value when
the fiber content was 1% and the fiber length was [amm to 20mm.
However, if the fiber content was high (1.5%) and the maximum fiber length
was 20mm, the above parameters would give the smallest value.
Keywords: Fibre-reinforced; triaxial test; compaction test;
polypropylene fiber; direct shear test.

1. MéPAU

Gia cudng ddt béing soi

Hién nay, viéc gia cudng nén dat yéu mot mat van ap dung cac
bién phap truyén théng nhu gia tai trudc, coc xi mang dat, dam chat
dat, hay bién phéap két cdu nhu coc bé tong cét thép thi nhiéu bién
phdp mdi than thién véi méi trudng hon dang dugc nghién ctu va
dua vao tng dung thuc té. Mét trong nhiing phuong phap do la gia
cudng bang soi. Sgi c6 thé |a sgi tu nhién hodc sgi tai ché.

Sgi tu nhién da dugc st dung tirlau & nhiéu nudc phét trién trong
hén hgp xi mang - dat vi tinh kha dung va chi phi thap [1-3]. Rowell
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M. va cong su [4] da dé cap dén mot s6 yéu té anh hudng dén hiéu
qua cua sgi tu nhién trong dat gia c6 nhu: sgi thudéc bo phan nao clia
cay, tudi cla cay cbi, va cach ché bién sgi. Sgi dua thudng dugc
nghién ctru va st dung do ham lugng lignin cao dan t6i su phan hay
x& dura dién ra chdm hon so vdi cac loai soi tu nhién khac. Babu S,
Vasudevan K. [5] cho thdy xa dura van gitt dugc phan 1én do bén kéo
khi bi ust. N6 c6 d6 bén thap nhung dé gidn dai cao. Subaida A va
cong su [6] chi ra rang su pha hly xo difa phu thudc vao méi trudng
xung quanh. Néu diéu kién khi hau thich hap, xo dua c6 thé gitr dugc
80% do6 bén kéo sau 06 thang vui trong dat sét. Theo Chauhan S va
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céng su [7], sdi xa dia Uing x{ dan héi t6t han so vai sgi téng hop va
hé s6 ma sat cao hon.

Ngoai sgi xa difa ngudi ta con c6 thé st dung soi co [8]. Ahmad F.
va cdng su [9] da chi ra rdng hén hop sai co vai dat cat pha bun lam
gia tdng cudng d6 chiu cat. Ngoai cac sai k& trén, con mot sé sai tu
nhién khac, chdng han nhu dam gé, sai tre, cd, sgi chudi, than cay
ngo, yén mach va 6ng hut lanh, sgi day, ... trong do, 16ng clia ngudi
va dong vat cing dugc xem la sgi ty nhién. Ludi tre va chiéu ciing
dugc st dung dé gia ¢ dat. Sgi tu nhién c6 gid ca phai ching, c6 kha
nang chiu luc kha tét, dac biét than thién vai moéi trudng.

Tuy nhién, sgi tu nhién c6 mét sé nhugc diém vé kha nang tai san
xuat va dé bj phan hay sinh hoc. Ngoai ra, hinh dang soi khéng déng
nhat, kich thudc khac nhau dang ké, do do doi hdi mét su chon loc
dac biét. Ngoai trir xa dira, hau hét cac loai sgi tu nhién déu kém dé
khang vai méi trudng kiém. Soi tu nhién mat dan kha nang chiu luc
va céac dac diém khac khi nam trong dat. Ty 1& gidm kha nang chiu luc
va céc dac tinh tuy thudc vao tung loai sgi khac nhau.

V& sgi nhan tao, sai téng hop Polypropylene (PP) cé tinh bén co
hoc cao (bén xé va bén kéo dut), khéng mém déo nhu PE, it bi kéo
gidn dai. Sgi PP khong mau khong mui, khong vi, khéng déc. Ngoai
ra sgi PP c6 thé dugc san xudt theo thong s6 ky thuat mong muén,
hinh dang cla sgi c6 thé dugc kiém soat va diéu kién bé mat c6 thé
dugc thay d&i dé tang cudng tinh chit ma sat. Do cac uu diém trén,
soi PP 1 loai dugc st dung rong rai nhat trong thir nghiém cling nhu
thuc t&€ [10 - 12]. Sgi PP dugc sir dung dé nang cao dé bén clia dat,
gidm tinh co ng6t, khac phuc dugc su xuéng cap héa hoc va sinh hoc
thudng xay ra véi sgi tu nhién [13-15].

TU cac thi nghiém trén dat cét gia cudng bang sgi PP, Santoni va
Webster [16], két luan rang ky thuat nay cé tiém nang to 16n déi vai
san bay quan su va dudng. Cac thi nghiém hién truong cling chi ra
rang can phai c6 dinh bé mat bang cach st dung chat két dinh nhi
tuong dé ngan chan su kéo sai khi xe ¢ luu théng.

Consoli C. va cdng su [17] da nghién ctiu quan hé ti trong - d6 lun
trén mot |6p dat cat day déng nhat gia ¢ bang soi PP. Két qua cho thay
dat dugc gia ¢6 gidam 20% do lun so véi dat khong gia cé. Diéu nay
chuing t ting dung tiém nang cla sgi trong gia c6 nén méng nong, ke
trén dat mém, va cac cong tac dao dap khac. Cat gia cudng PP da dugc
thrnghiém bang thi nghiém nén va kéo dan ba truc [18], sutdng cudng
d6 clia dat phu thudc vao hudng sgi doi véi bién dang kéo.

Tang C, Shi B, Zhao L [19] da khao sat ing x(r dat gia cudng soi PP.
Kha nang chéng cét cla soi/dat phu thudc chl yéu vao su ma sat va
sap xép lai clia cac hat dat, bé mat ti€p xuc, d6 nham ctia bé mat soi
va thanh phan dat.

VGi Sgi polyester (PET), Consoli C. va céng su [20] chi ra rang soi
PET trong cat min cai thién c& Ung sudt dinh va (ing suat pha hoai,
phu thuéc vao ham lugng sgi.

Ngoai sai PP, sgi thuy tinh cling dugc st dung dé gia cudng dat.
Consoli C. va cong su [21] chira rang st dung sgi thay tinh trong bun
cat cai thién cuong dé chiu kéo. B&n canh dé con c6 mot s6 loai soi
khac, chdng han nhu sgi nylon/polyamide (PA), sgi carbon, soi
thép/kim loai, .. ciing dugc thir nghiém dé gia cudng dat. Nhin
chung, cac loai sgi c6 thé bi anh hudng bdi tia UV & phia trén mat dat.
Dudi mat dat, cac yéu to chinh anh hudng dén d6 bén cla sgi la kich
thudc hat dat, do axit / do kiém, sy hién dién ctia oxy, ham lugng
nuaéc, ham luong hitu co va nhiét dé. Viéc sirdung cét sai dinh huéng
ngau nhién linh hoat hon gia c6 bang tdm, lugi hodc hé thanh.

Ranjan va cong su [22] da dé xuat mot mé hinh dua trén phan tich
théng ké/hoi quy clia di liéu thu dugc tir hon 500 thi nghiém nén ba
truc trén dat gia cudng sgi phan tan ngau nhién. M6 hinh nay dinh
lugng anh hudng cda tinh chat sgi, dac tinh dat va ap luc ngang dén
cudng doé clia dat gia cudng. Biéu thuc toan hoc ctia mé hinh nhu sau:

Glf:f(p/'barsf*afao-B) (1)

Trong d6 o la Ung sudt 16n nht tai thai diém pha hoai chia dat
gia cudng, prla ham lugng soi, ar 1a ty s6 sai (chiéu dai sgi/ ban kinh
tiét dién sai), fx la hé s6 ma sat bé mat, f1a hé s6 ma sat, va oz la ap luc
ngang. f va f* dugc tinh nhu sau:

f= 5 + tang (2)
fr= %‘l + tang; (3)

Trong d6 o la (ing sudt phap tac dung l1én mat phdng cat;cva o
la luc dinh va g6c ma sat clia dat chua gia cudng; ca la luc dinh; va @i
la goc ma sat bé mat trong thi nghiém kéo tuét clia soi.

Trong nghién ctu nay, déi tugng thuc nghiém la cat pha ¢ ham
lugng cét I6n, ham lugng sét chi chiém 20%. Do ham lugng sét tuong
déi it, vi thé tinh chat dat cling c6 thé dugc xem gan giéng vdi dat cat.

2. VAT LIEU THi NGHIEM VA CHUAN Bl MAU

2.1.Vat liéu thi nghiém

Trong pham vi nghién ctu nay, thi nghiém dugc thuc hién dua
trén mau dat cat pha bao gébm 70% cét va 30% con lai la bui va sét
(Hinh 1). Thanh phan dat tuong déi gidbng nhu cac loai dat tu nhién
tai H6c Mon va Ca Chi - TP.HCM nhu Bang 1.

Bang 1: M6 t& mau dat

Théng s6 Gia tri trung binh
Dung trong am 5, (g/cm?) 2,07
D6 dm (%) 18,08
Dung trong khoé y, (g/cm?) 1,75
Cat (%) 70
Dat sét (%) 20
Limon (%) 10

Sgi PP st dung trong nghién ctu (Hinh 2) cé cac théng s6 nhu
Bang 2. Sai PP ¢6 3 loai chiéu dai bao gém 10, 15, va 20mm. Cac mau
th{r dugc chuan bi riéng I, can dé xac dinh d6 &m muc tiéu va mot
lugng nhéd bé sung so véi trong lugng yéu cau chinh xac dé gidm dé
&m du kién. Cac mau thi phai dugc dit trong cac tui kin riéng 1&.

Hinh 1. D4t cat pha dung thi nghiém
Bang 2: Mé ta tinh chat sgi PP

Théng S8 Gia tri trung binh
Chiéu dai (mm) 10; 15; 20
Puong kinh (mm) 0,022
Do gian (%) 63,0
Cudng d6 kéo (cN/Tex) 42,00
D6 dm (%) 1,50

Hinh 2. Sgi PP diing dé tron mau
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2.2.  Chudn bi mdu thi nghiém

Mau nén ba truc

Cac mau thi nghiém nén ba truc dugc nén chat theo kich thudéc
tiéu chuan bang khuén thép cé dudng kinh 73 mm x 147 mm. Dung
thanh thép dé€ nén mau, thanh lam cho céc sgi dugc dinh hudng
ngau nhién. Ngay sau khi nén chat, mau thd phai dugc ép dun can
than ti khuon. Tinh toan ven vé kich thudc cia méi mau vat can dugc
kiém tra bang thudc cap. Trong luong clia méi mau phai dugc do
chinh xac la dung trong khé t6i da nhu dugc xac dinh trong thi
nghiém dam chit Proctor (ASTM D 698) cling nhu d6 &m cGia mau. Su
thay d6i so vdi trong luong muc tiéu trong cac mau duoc nén chit
nén dugc giam thiéu cang nhiéu cang t6t.

Mau cat truc tiép

Cac mau dat cho céac thi nghiém cét truc ti€p dugc chuan bi
gioéng nhu cach thiic dugc moé ta cho cac mau nén ba truc. Khuén tao
ra kich thuéc mau cuéi cing cé dudng kinh 64 mm x chiéu cao 57
mm. Viéc cho vét liéu vao khudn va nén chat cac mau tha gidng hét
nhu mau nén ba truc.

3. KET QUA THiNGHIEM

3.1. Thinghiém ddm chdt

Khao sat su thay d&i do dm t8i uu va dung trong khé clia cadc mau
gia cudng sdi khi thay déi chiéu dai sgi (10 mm, 15 mm, 20 mm) va
ham lugng sai (0,5%, 1%, 1,5%) dugc thé hién trong cac Hinh 3, 4 va
5.
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Hinh 3. Quan hé d6 am tdi vu - chiéu dai sgi, khi ham lugng soi thay ddi
Khi chiéu dai sgi c6 dinh, d6 m t6i uu tang lén khi ham lugng sai
tang. Tuy nhién, véi ham lugng sgi 0,5%, 6 dm t6i uu thay déi khong
dang ké khi tang chiéu dai sai, Hinh 3.
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Hinh 4. Quan hé dung trong khé - ham lugng soi, chiéu dai sgi thay ddi

V6i ham lugng sai c6 dinh, dung trong khé tang khi tang chiéu
dai soi. VGi tat ca cac chiéu dai sgi, khi tang ham lugng sgi tir 0,5 - 1%
thi dung trong kho tang. Tiép tuc ting ham lugng soi 1én dén 1,5%
thi dung trong giam, Hinh 4.

Cac dudng cong dam chit clia dat gia cudng sgi dai 20mm va dat
khéng gia cudng dugc thé hién trén Hinh 5. Ta nhan thay khi tang
ham lugng soi, c6 mét su dich chuyén sang phai clia cac dudng cong,
tlic d6 dm i uu tang lén. C6 thé gidi thich rang do bé mit ti€p xuc
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cUa sai I8n, soi c6 tinh chat hat 8m, do vay doé 8m téi uu sé tang lén
khi ham lugng sgi va chiéu dai sgi tang. Hinh dang dudng cong dam
chat clia dat gia cudng cling bi thay déi khi phan bén phai ctia d6 dm
t6i uu bi kéo dai ra so vai dat khong gia cudng. Tuy nhién khi ham
lugng sdi cao, dung trong khé 16n nhat lai nhé hon véi dat chua gia
cudng. Diéu nay do su tinh phéng 1én sgi, xu hudng dudi thang clia
sgi lam cho viéc dam chat kho haon, can nhiéu nang lugng dam hon.
— Khéng soi 0.5% 1% 1.5%

1.79
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1.71

1.69 N
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Dung trong khd (g/cm?)

16.5 185 205 225 245 26.5 285
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Hinh 5. Cac dudng cong dam cht cdia soi dai 20mm véi ham lugng soi thay doi

3.2. Thinghiém cat truc tiép

Cac mau trong thi nghiém cét truc ti€p dugc chuan bi nhu da néu
trong muc Il véi dung trong khé téi da va do am t6i uu da dat dugc
trong thi nghiém dam chit. Khao sét su thay déi luc dinh va géc ma
sat cla cac mau thi nghiém gia cudng sai khi thay d6i chiéu dai soi
(10mm, 15mm, 20mm) va ham lugng sai (0,5%, 1%, 1,5%) thé hién &
Hinh 6 va Hinh 7.
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Hinh 6. Quan hé lyc dinh - chiéu dai sgi véi ham lugng sgi thay ddi

V&i ham lugng sgi ¢6 dinh, luc dinh ¢ clia dat gia cudng tang lén
mot cach tuyén tinh theo chiéu dai sgi. V&i cung chiéu dai sgi, luc
dinh c tang khi ham luong soi tang lén. Luc dinh ¢ 16n nhat 1a 48,42
kN/m? khi chiéu dai sgi 20mm va ham lugng sgi 1,5%, I6n hon gép 9,3
lan so vai dat khong gia ¢6 sai (5,18 kN/m?). Nhu vay viéc cé mat clia
soi gia tang su lién két gira cac hat dat, tir d6 tang cudng dang ké luc
dinh biéu kién (Hinh 6).

Su thay d&i vé géc ma sat trong phu thudc vao ham lugng sgi va
chiéu dai sai dugc thé hién & Hinh 7. Nguoc lai véi xu huéng cla luc
dinh, g6c ma sat giam khi ham lugng sgi téng Ién. Ly do la khi téng
ham lugng soi sé lam gidm su ti€p xuc truc ti€p gitia cac hat dat, trong
khi ma sat gilta soi va hat dat nho hon ma sat gilra cac hat dat voi
nhau. Cuing ham lugng sgi nhu nhau, géc ma sat I6n nhat khi chiéu
dai soi la 10mm va nhé nhat khi chiéu dai sgi la 20mm. Trong moi
trudng hop géc ma sat ctia dat gia cudng van I6n hon so vai dat chua
gia cudng (15,5°).

V&i ham lugng sgi 0,5%, khi tang chiéu dai soi stic chdng cat S
tang nhe. Tuy nhién v&i ham lugng soi 1% va 1.5%, khi tang chiéu dai
soi tr 10mm dén 15mm, stic chéng cat S tang; ti€p tuc tang chiéu dai
sgi tU 15mm [én 20mm, stic chdng cét S gidm. Khi chiéu dai sci la
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10mm, stic chéng cat hau nhu khéng phu thudc vao ham lugng sai.
Ham lugng sai 1% va chiéu dai soi 15mm cho stic chéng cét I6n nhat
90,88 kN/m?,16n gap 2,1 stic chéng cat S clia dat khong gia c6 (42,38
kN/m?). Stic ch6ng cat S nhé nhat la 88,38 kN/m? khi gia c6 sgi vai
chiéu dai 20mm, ham luong sgi 1,5%, Hinh 8, Hinh 9.
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Hinh 7. Quan hé géc ma sét - ham lugng sgi, chiéu dai soi thay déi
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Hinh 8. Quan hé stic chéng cat - chiéu dai si, ham lugng sgi thay ddi
Nhu vay c6 su léch pha nhau gilra luc dinh, géc ma sat trong va
stic chng cét clia dat, ba thong so trén dat gia tri 16n nhat tai 3 cap
gia tri (chiéu dai sgi, ham lugng sgi) khac nhau.
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Hinh 9. Su thay d8i ctia stic chdng cat S dua trén cac cép phéi khac nhau ciia ham luong
sqi (%)

3.3. Thi nghiém nén 3 truc khéng thodt nudc (CU)

Tuang tu nhuthi nghiém cat dat truc ti€p, cdc mau trong thi nghiém
nén ba truc dugc chudn bi nhu da néu trong muc Il véi dung trong khé
t6i da va do am t6i uu da dat dugc trong thi nghiém dam chat. Khao sét
su thay d8i (ng sudt léch va bién dang clia cac mau thi nghiém gia
cuong soi véi chiéu dai soi (10 mm, 15 mm, 20 mm) va ham lugng sgi
(0,5%, 1%, 1,5%) thé hién trong cac Hinh 10 dén Hinh 15.

Vi chiéu dai sgi la 10mm khi tdng ham lugng soi tir 0,5% lén dén
1,5% thi Uing sudt léch t6i da tang khéng dang ké, tir410,5 kN/m? 1én
427,3 kN/m? (Ung suat léch cla dat chua gia cudng la 390 kN/m?)
nhung dé bién dang tai dinh (ing suat lai tang manh tr 13,63% Ién
27,15% gan gdp 2 lan, Hinh 10.
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Hinh 10. Ung su&t-bién dang khi chiéu dai si 10 (mm)
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Hinh 11. Ung sudt - bién dang khi chiéu dai soi 15 (mm)

Vi chiéu dai sgi 1a 15mm, ting suat léch t6i da cila mau tang kha
manbh so véi dat chua gia cudng. Nhung khi tiép tuc tang ham lugng
sgi trong mau lén 1,5% thi (g suat léch lai gidm so véi trudng hop
ham lugng sai la 0,5% va 1%. Khi tang ham lugng soi tir 0,5% lén dén
1,5% thi d6 bién dang tai Ung suat dinh ting Ién gan 1,8 lan (tu
13,21% lén dén 22,1%), Hinh 11.

Vi chiéu dai sgi 20mm, ting suat léch I6n nhat khi ham lugng soi
1% c6 gia tri la 460,5 kN/m?, tuang tng vdi bién dang 20,1%. VSi ham
lugng 1,5% Ung suat léch gidam manh, thap hon cad mau chua gia
cuong, Hinh 12,

V6i cing ham lugng sgi 0,5%, Ung suat léch I6n nhat khi chiéu dai
sgi la 15mm va thap nhat véi chiéu dai sgi la 10mm, Hinh 13.

V&i ham lugng sgi 1%, khéng co su khac biét dang ké ctia dudng
cong Ung suat bién dang gilra chiéu dai sgi 15mm va 20mm. Chiéu
dai sgi 10mm cho Ung suét léch t6i da la nhé nhat, Hinh 14,
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g 300 —0.5% 50
I 250
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0% s
100 o

0 10 20 30
Bién dang (%)
Hinh 12. Ung suét - bién dang khi chiéu dai sgi 20 (mm)

V6i ham lugng sgi 1,5%, Ung suat léch t6i da giam khi chiéu dai sgi
tang lén, Hinh 15. Trong tat ca cac thi nghiém, thi nghiém, véi ham
lugng soi 1% va chiéu dai sgi 20mm cho Uing suét léch téi da la I6n
nhat. Ngugc lai ham lugng sgi 1,5% va chiéu dai sgi 20mm cho ting
suat léch t6i da nho nhat, Hinh 15.
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Hinh 15. Ung suét - bién dang khi ham lugng sgi [a 1,5%

4. KETLUAN

Nghién ctu da trinh bay chuong trinh thi nghiém lién quan dén
dat cat pha sét gia cudng bang sgi PP véi chiéu dai va ham luong sgi
khac nhau. D€ cac thi nghiém cho cac két qua chinh xac, phan anh
dang ban chat vat liéu la dat gia cudng bang sgi PP phan tan, can
dam bao sai dugc phan bd mot cach ngdu nhién theo moi huéng clia
mau. Viéc ¢ mét cla sgi lam cho su chuan bi mau phtic tap hon, do
vay nghién ctiu da dé ra quy trinh ché bi mau mot cach ti mi, tir dé
dam bao dugc muc tiéu thi nghiém.

Vé tinh dam chat, dung trong kho 16n nhat dat dugc khi sgi dai
nhat 20mm vdi ty 1é soi 1%. Dung trong khé |6n nhat sé giam khi ham
lugng sai Ién. Khi ham lugng sgi cao, su co gidn cla sgi ciing nhu ma
sat bé mat sgi - dat kém sé gay trd ngai cho qua trinh lién két gitia cac
hat dat, tr d6 lam gidm dung trong khé 16n nhat. Nguoc lai véi ham
lugng sai t6i uu (1%), sai lai gitp tang cudng sy dinh két va c6 dinh
két cau dat trong qua trinh dam chat, va dat gia tri dung trong kho
16n nhat.

Vé thi nghiém cat dat truc tiép, luc dinh tang khi chiéu dai sgi va
ham luong soi tang 1én do su cai thién lién két chiu kéo cla dat bai
su c6 mat cla soi. Ngudc lai, géc ma sét lai giam khi chiéu dai va ham
lugng sgi tang. Diéu nay cé thé gidi thich 1a do hé sé ma sét gilia sgi
va dat bé hon gilta dat va dat. Stic chdng cat (S) I6n nhat dat dugc khi
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ham luong soi 1% va chiéu dai sgi 15mm, tic véi cac gid tri trung gian.
Trong moi trudng hap, stic chéng cat clia dat gia c6 dugc cai thién
dang ké so véi dat khong gia cé.

Vé thi nghiém nén ba truc CU, viéc gia cudng sgi cai thién ca vé
Ung suat léch t8i da cling nhu bién dang uong Ung. Diéu kién dé dat
Ung suat léch téi da va bién dang tuong Ung I6n nhat la ham lugng
Qi 1%, chiéu dai sgi ti 15mm dén 20mm. Tuy nhién, trong trudng
hap sgi dai 20mm va ham lugng soi cao 1,5%, ting suét léch téi da lai
gidm di, nhé hon cé dat chua gia cudng.

T6m lai, dat gia cudng sgi PP véi mot ty |é sgi va chiéu dai sgi nhat
dinh sé cai thién dung trong khé khi dam chat, stc chéng cat trong
thi nghiém cat dat truc ti€p, va ing suat léch trong thi nghiém nén
ba truc. Ngugc lai khi sir dung sgi dai, ham lugng sgi cao, sé dan dén
viéc gidm cac théng sé nay, tham chi thap hon so véi dat chua gia
cudng.

L&i cdm on: Nghién ctu nay thudc dé tai ma s6 72023-138TD
dugc tai trg bai Truong Pai hoc Su pham Ky thuat TP.HCM ndm 2023.
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