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Abstract. This paper presents the influence of coarse particle contents on compressive and
splitting tensile strength of cement treated aggregate crushed stone (CTACS) mixtures with
4% cement content. Three sets of samples of CTACS mixtures containing 18%, 25% and 32%
of coarse particle (18HL, 25HL and 32HL), respectively, were constructed in the field and
cured for 14 days. The samples of CTACS mixtures without coarse particle (OHL) are molded
in the laboratory and cured under two conditions: (1) the first 7 days in moisture, the next 7
days soaked in water (7A7N); and (2) 14 days in moisture (14A0N). The test results indicated
that the coarse particle content significantly impacts on strength of these mixtures, the
compressive and splitting tensile strength of CTACS mixtures increases proportionally with
the amount of coarse particle in the mixtures. The 14-day splitting tensile strength of 18HL,
25HL and 32HL mixtures increases by about 1.13; 1.36; 1.48 times and 1.20; 1.43; 1.56 times
as compared with OHL mixture, respectively, corresponding to 14A0N and 7A7N curing
methods. The 14-day compressive strength of 18HL, 25HL and 32HL mixtures increases by
about 1.12; 1.30; 1.42 times and 1.19; 1.37; 1.50 times as compared with OHL mixture
corresponding to 14A0N and 7A7N curing methods.
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Tom tat: Bai bao trinh bay anh huong caa ham lugng hat 16n dén cuong do nén va ép ché cua
cac hon hop CPPD GCXM véi 4% xi mang. Ba nhom mau caa cac hon hop CPBD GCXM
chtra 18%, 25% va 32% ham luong hat I6n (18HL, 25HL va 32HL), duoc thi cong ngoai hién
truong va bao dudng am 14 ngay. Cac mau CPPD GCXM khéng cé hat 16n (OHL) duoc dic
trong phong thi nghiém va bao dudng trong 2 diéu kién: (1) 7 ngay dau trong am va 7 ngay
tiép theo ngam trong nuéc (7A7N); va (2) 14 ngay trong am (14AO0N). Két qua nghién ctu
cho thiy rang ham luong hat 16n anh hudng déng ké dén cuong do cia CPPD GCXM, cudng
dd nén va ép ché cia CPPD GCXM ting ti Ié thuan véi ham lugng hat 16n trong cac hon hop.
Cudng d6 ép ché cua cac hdn hop 18HL, 25HL va 32HL & 14 ngay tudi ting khoang 1,13;
1,36; 1,48 lan va 1,20; 1,43; 1,56 lan so vé&i hdn hop OHL twong Gng v6i phuong phap bao
dudng 14A0N va 7A7N. Cuong do nén cia cac hon hop 18HL, 25HL va 32HL ¢ 14 ngay
tudi tang khoang 1,12; 1,30; 1,42 lan va 1,19; 1,37; 1,50 lan so véi hdn hop OHL tuong tng
V&1 phuong phap bao duong 14A0N va 7A7N.

Tiur khoa: cip phdi da dam, cap phdi da dam gia ¢ xi mang, ham luong hat 16n, cudong do
nén, cuong do ép ché.

© 2020 Truong Dai hoc Giao thdng Van tai

1. PAT VAN PE

Cép phoi da dam (CPDD) 1a loai vat ligu c6 thanh phan hat tuan theo nguyén Iy cap phdi
lién tuc, phan 16n cot liéu dugc nghien tir da goc co6 cuong d6 cao (doi véi CPPD loai 1, 100%
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cot ligu duoc nghién tir dé gdc) va duoc kiem soét rat chat ché tai cac mo da, do do CPPD
duoc st dung rat phd bién ¢ nudc ta hién nay trong xay dung cac I16p mong cia mat duong 0
to. Tuy nhién, dbi véi céc tuyén duong Cap cao ¢6 luu luwgng giao thong I6n nhu duong 6 tO
cao toc hodc trong cac dleu kién bt lgi vé ché do thuy nhiét nhu nén, mit duong bi am udt
kéo dai thi cuong do va do on dinh cua 16p mong CPDBD thuong bi suy giam dan dén hu hong
cac lép tang mat nhu vét han béanh xe, nat, 6 ga, . .. Trong khi d6, 16p mong Cap phdi da dam
gia ¢6 xi miang (CPPD GCXM) c6 cudng dd cao va rat on dinh trong cac diéu kién bt loi
nhu cac tuyén dudng co luu lwong giao thong 16n hoic nén, mat dudng bi 4m wdt kéo dai, nd
s& lam giam do Itn va (ng suat trong cac I6p tang mét gop phan lam ting chat luong va tuoi
tho cua két ciu mat duong [1]. Hién nay, 16p méng CPBD GCXM duoc khuyén khich sir
dung dé xay dung céc tuyén dudng cap cao c6 qui md giao thong 16n nhu dudng 6 t6 cao téc,
ham lwong xi ming (XM) thong thudng sir dung tir (3-6)% theo khdi lwong CPPD khé [2].

Cuong do nén va ép ché cia CPPD GCXM khi thiét ké dugc xac dinh dya trén cudng
d6 nén va ép ché cua cac mau tru di loai bo lugng hat 16n (1a cac ¢& hat trén sang 19 mm
trong thanh phan cia CPPD) [3, 4], trong khi thi cong CPPD GCXM ngoai hién truong lai
bao gom cac hat 16n (HL) nay [3, 5]. Su khéc biét trong thanh phan hat 1am cho cuong do
thiét ké cia CPPD GCXM trong phong thi nghiém khong thé dai dién cho cuong do cua
CPBD GCXM thi cong ngoai hién truong, do do can phai thi cong thir nghiém CPBD GCXM
& hién truong nhiéu 1an nham diéu chinh ham luong xi mang phu hop véi loai Cap ph01 da
dam (c6 ti 1& hat 16n nhat dinh) dé dat cuong d6 mong mudn, diéu nay c6 thé dan dén mat
nhiéu thoi gian va khong kinh té.

Bai bao trinh bay anh huéng cua cac ham lugng hat 16n trong cac hdn hgp CPBD
GCXM 4% khi thi cong ngoai hién truong dén cudong do nén va cuong do ép ché so véi hdn
hop khdng c6 hat 16n dugc dac trong phong thi nghiém. Ba ham lugng hat 16n trén sang 19
mm duoc sir dung trong cac hdn hop 1a 18%, 25% va 32% theo khdi luong.

2. VAT LIEU SU DUNG TRONG NGHIEN CUU

2.1. Cap phoi d4 dim
Str dung CPPD loai | Dyax = 25 mm & mo da Phit My Hoa — Pa Nang. Thanh phan hat
va céc chi tiéu co, Iy cia CPDBD dugc trinh bay trong Bang 1 va phu hgp voi Qb 2218 [2] va
TCVN 8859:2011 [5].
Bang 1. Thanh phé‘m hat va cac chi tiéu co, 1y ctia CPBD loai | Dy = 25 mm mo da Phit My Hoa.
Thanh phan hat

Kich thudc 16 saing (mm) 375 250 190 950 4,75 2,36 0,425 0,075
Két qua thi nghiém, luong lot sang (%) 100 88,83 74,97 54,65 39,01 28,16 15,69 6,10
Luong lot sang theo [2, 5] 100 79-90 67-83 49-64 34-54 25-40 12-24 2-12
TT Cac chi tiéu co, ly Két qua thi nghiém Theo [5]
1 Do hao mon Losangeles cua ct liéu (LA), % 26,70 <35
2  CBRtai @ chat K98, ngdm nuéc 96 gio, % 132,0 > 100
3 Gidi han chay, (%) 22,12 <25
4 Chisb déo, (%) 4,87 <6
5  Ham lugng hat thoi det, (%) 10,54 <15
2.2. Xi mang

Str dung xi mang (XM) Séng Gianh PCB40, cuong do nén caa XM la 42,40 MPa. Céac
chi tiéu co, li khac cua xi mang Séng Gianh PCB40 phu hgp vai [3] va TCVN 6260:2009 [6].
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3. THI NGHIEM PAM NEN, PUC MAU, BAO DUONG VA XAC PINH CUONG PO
CAC MAU CPPD GCXM TRONG PHONG THI NGHIEM

3.1. Thi nghiém dim nén xac dinh dung trong kho 16n nhat va dé 4m téi wu

Thi nghi¢ém dam nén CPDD GCXM duoc tién hanh theo 22 TCN 333:2006 [4]. Két qua
thi nghiém xac dinh do am t6i uvu va dung trong khé 1én nhat tuong ung la Wy = 5,38% va
Ykmax = 2,264 glem®. K&t qua trén day la chua ké dén ham lugng hat 16n trong cac hdn hop.

3.2. Pic miu, bio duéng va xac dinh cwong d cia cac mau CPPD GCXM trong phong

Ti 1& hon hop cia CPPD GCXM 4% khong chira hat Ién (OHL) nhu trong Bang 2. Cac
mau CPPD GCXM dugc dic ¢ do am ti wu Wy = 5,38%. Viée dic cac mau thyc hién twong
tu nhu thi nghiém dam nén. Cac mau duoc bao dudng theo 2 diéu kién: (1) Bao dudng 7 ngay
trong 4m va 7 ngay ngam trong nuéc (7A7N) theo [3] (ca&c mau duoc phu kin bang 2 16p vai
bao tai am va tudi nude dé dam bao mau ludn 4m wdt trong 7 ngay dau, trong 7 ngay sau cac
mau dugce ngdm trong nudc), (2) Bao dudng 14 ngay trong am (14A0N) theo [7]. Thi nghiém
cuong do nén va cuong d6 ép ché cua cac mau CPPD GCXM thuc hién theo TCVN
8858:2011 [3] va TCVN 8862:2011 [8], duwoc tinh theo cac cdng thirc sau:

Pec
—p (MPa) (b) @)

R, = kP—F” (MPa) (a): Rec =

Trong d6: R, la cudong do nén cua mau (MPa); Py, la luc nén pha hoai mau (N); F la dién
tich chiu lyc cua vién mau (mm?); k 1a hé sb tinh d6i cuong do nén tir cc mau tru duong kinh
15,2 cm, cao 11,7 cm vé mau lap phuong 15x15x15 cm; k = 0,96. Rec 14 cuong d6 ép ché cua
mau (MPa); Pec 12 luc ép ché pha huy mau (N); H Ia chiéu cao caa mau hinh tru (mm); D 1a
duong kinh mau hinh tru (mm); va = 14y bang 3,1416.

Két qua thi nghiém cudng do nén R, va cuong do ép ché Re cia cdc mau CPPD
GCXM la gid tri trung binh cua 6 vién mau va duoc ghi trong Bang 3.

Bang 2. Ti 1¢ hon hop cho 100 kg CPPD kho khong chira hat 16n trén sang 19 mm.
Kihigu Hattiéuchuan Hatlénkhdotren  CPPD XM N Tilg Wi  yma
hdn hop khé (kg) sang 19 mm (kg)  kho (kg) (kg) (lit) N/XM (%) (g/cm?)
OHL 100 0 100 40 56 14 538 2,264
Bang 3. Cuong d6 nén va ép che¢ CPPD GCXM tuong ttng VGi cac phuong phap bao dudng.

Ki hiéu Phwong phap Cuwong do ép ché R (MPa) Cuwong do nén R, (MPa)
hén hop bio dudng 7 ngay 14 ngay 7 ngay 14 ngay
OHL TA7N 0,49 0,61 6,76 8,22

14A0N 0,49 0,64 6,76 8,70

4. CONG TAC CHUAN BI, THI CONG VA KHOAN CAC MAU CPPD GCXM
NGOAI HIEN TRUONG

4.1. Cong tac chuin bi mat bang va vt ligu thi cong ngoai hién truong

Mt bang hién truong thi cong dugc chuan bi V6i chiéu dai 3,6 m va rong 1,5 m. Két
cau phan moéng gdm: Nén duong dam chat k > 0,98; cap phdi thién nhién (CPTN) loai A, day
18 cm, do chat k > 0,98 phii hop véi TCVN 8857:2011 [9]; va CPPD GCXM 4%, Diax = 25
mm, day 16 cm, d6 chat k > 1,0. Riéng phan méng CPPD GCXM 4% duoc chia lam 3 phan
bang nhau twong Gng véi 3 loai hdn hop c6 ham lugng HL twong ung la 18% (18HL), 25%
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(25HL) va 32% (32HL), phu hop véi ham lugng HL trén sang 19,0 mm la 17-33% (Bang 1)
theo qui dinh [2, 5]. Sau khi thay d6i ham lugng HL trong hon cac hon hop, ti I¢ phan tram
cua cac ¢o hat trong cac hon hop ciing bi thay doi va dugc xac dinh lai nhu Bang 4.

Bang 4. Thanh phan hat cua céc hdn hgp CPPD GCXM chia cac ham lugng hat lon.

Ki higu Thanh phan hat

h&n hep | Kich thusc 15 sang (mm) | 37,5 | 25,0 | 19,0 | 9,50 | 4,75 | 2,36 | 0,425 |0,075

18HL Lugng lot sang (%) 100 | 90,00 | 82,00 | 59,77 | 42,67 | 30,80 | 17,16 | 6,67

25HL Luong lot sang (%) 100 | 88,84 | 75,00 | 54,67 | 39,03 | 28,17 | 15,70 | 6,10

32HL Luong lot sang (%) 100 | 85,72 | 68,00 | 49,57 | 35,38 | 25,54 | 14,23 | 5,53
Luong lot sang theo [2, 5] 100 | 79-90 | 67-83 | 49-64 | 34-54 | 25-40 | 12-24 | 2-12

Ba hon hop chira hat 16n 18HL, 25HL va 32HL duoc chuan bi. Luong xi méng trong
m&i hon hop 1a 4% khdi luong ciia CPPD khé. Do am ciia cac hon hop Wo = 5,38%. Trinh tu
dé phdi hop cac hdn hop nhu sau: (1) sang loai bo cac HL trén sang 19 mm, xac dinh d6 am
cua hat tiéu chuan, HL va d6 4m cua xi ming; (2) phdi hop cac hdn hop theo ti I¢ cua hat tiéu
chuan va HL theo khéi lugng khd; (3) tinh toan luong xi mang bang 4% khéi luong hdn hop
CPDD kho; (4) tinh toan do am thyc té cua cac hdn hop sau khi phéi hop; (5) tinh toan luong
nuéc bo sung thém vao cac hdn hop dé dat dugc d6 am téi wu Wo; va (6) tron cac hdn hop
CPDPD GCXM. Ti Ié cac hdn hop cho 100 kg CPPD khé va dung trong khd 16n nhat cua cac
hdn hop chira cac ¢& HL duogc thé hién trong Bang 5.

Bang 5. Ti 1& hon hop cho 100 kg CPPD khé chira cac ham lugng hat lon.

Kihigu Hattiéuchuan Hatlénkhotrén CPPD XM N Tilg W,  yma
hon hop khé (kg) sang 19 mm (kg) khd (kg) (kg) (lit) N/XM (%) (g/cm?)

18HL 82 18 100 40 5,6 14 538 2,335
25HL 75 25 100 40 56 1,4 538 2,363
32HL 68 32 100 40 56 1,4 538 2,392
4.2. Thi cong lép CPPD GCXM ngoai hién treong va khoan mau
) S

a. San rai; b. Dam Ién; c. Bao dudng 4m; d. Khoan mau
Hinh 1. Thi cong va khoan cac mau CPPD GCXM & hién truong.

Str dung may dam coc cong sut lén dé dam chit cac lop mong. Sau khi 16p CPTN loai
A dam bao d6 chat K > 0,98, tién hanh tuéi am tao dinh bam va thi céng I6p mong CPBD
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GCXM 4%. Str dung may tron dung tich 250 1it dé tron cac hdn hop, cac hdn hop dugc van
chuyén va d6 vao khudn dudng tao sin, san tao phang dam bao dong déu, khdng bi phan tang
va dam nén dat d6 chat K > 1,0. Sau khi thi cong xong I6p méng CPBD GCXM 4% khoang 2
h, tién hanh bao dudng 4m nhu sau: Phu 6p cat day 5 cm trén mat, sau d6 phu 2 16p bao tai
trén mit 16p cat dam bao che kin mit 16p CPPD GCXM va tién hanh bao dudng am, viéc tudi
am thyc hién ca ban ngay va lan ban dém dé dam bao bé mat I6p méng CPPD GCXM ludn
dugc 4m u6t. Bé chong bay hoi trong qua trinh bao dudng, phia trén mit 16p bao tai duoc pha
bang mot tAm bat. Cong tac khoan cac mau duoc tién hanh ¢ cac thoi diém 7 va 14 ngay, st
dung may khoan c6 duong kinh mili khoan trong 100 mm. Mdi loai CPPD GCXM duoc
khoan 1am 2 t6 mau, mdi t6 gdm 6 vién miu dé thi nghiém xac dinh cudng do nén va ép ché.

5. KET QUA THI NGHIEM VA THAO LUAN

Trudc khi thi nghiém, cac mau khoan ngoai hién truong duoc gia cong cat phang hai
dau dam chiéu cao ciia mau tbi thiéu 1a 100 mm. Déi vai cac mau thi nghiém cuong do nén,
ca hai ddy cua mau tru duoc 1am phang (capping) dé han ché sai sé trong qua trinh thi
nghiém. Thi nghiém cuong do nén cua cac mau khoan thuc hién theo [3] va tinh theo cong
thirc (1a), trong do k 1a hé sb diéu chinh tuy theo ty s h/d cua mau khoan. Thi nghiém cuong
do ép che cua cac mau khoan tién hanh theo [8] va tinh theo cong thirc (1b). Trong qua trinh
gia cong mau c6 mot sé mau bi sat, vd khong dat chuan duoc loai bo, s6 mau con lai cho m0|
t6 tir 4-5 mau. Két qua thi nghiém cudong do nén R, va cuong do ép ché Re cliia cac mau
khoan ¢ hién truong la gia tri trung binh cua 4-5 vién mau dugc thé hién trong céc Hinh 2.

1.1 14.0

ol T @ g
%O-ii Q \Q% \/ Eﬂzg 7,64 ‘N/ s/

Ham lwong hat 16m (%)
a. Su phét trién cuong dé ép che

18HL 25HL 32HL
Ham lwong hat 16n (%)

b. Sw phét trién cuong dg nén

Hinh 2. Anh huong cta ham lugng hat qué c& dén cudng d6 ép ché va cudng d6 nén caa CPPD
GCXM 4% thi cong ngoai hién truong.

Két qua trén Hinh 2 cho thiy ham lwong HL anh huong dang ké dén cuong do cua
CPPD GCXM, su gia ting ham lwong HL dan dén su gia ting cudng do. Cuong do ép ché
cia CPPD GCXM & 7 ngay tudi tang khoang 19,64 va 28,57%, & 14 ngay tudi ting khoang
19,18% va 30,14% (Hinh 2.a); cuong d6 nén cia CPPD GCXM & 7 ngay tudi ting khoang
15,71% va 27,88%, & 14 ngay tudi ting khoang 15,68 va 26,74% twong tng véi ham lwong
HL tir 18% tang 1én 25% va 32% (Hinh 2.b).

Céc két qua trén cd thé duoc giai thich nhu sau: (1) cac hdn hop chira HL s& 1am ting
kha ning chéng bién dang va ting d6 chat (Bang 5) caa cac hdn hop; (2) khi ham luong HL
tang 1én lam cho téng dién tich bé mat duoc 1am w6t ciia hdn hop giam xuéng, vi ti 16 N/XM
trong cac hdn hop 1a nhu nhau nén dan dén luong nude va hd XM bao boc xung quanh céc
hat c6t liéu nhidu hon. B4i vai bé tdng XM, luong nudc va hd XM nhiéu trén bé mat cot liu
s& 1am giam ma sét gitra cac hat dan dén ting do sut cua hdn hop, dong thoi ching ciing 1am
giam lyc lién két sau nay giira cot liéu va vira xi mang va cd thé dan dén suy giam cuong do
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cua bé tdng, mot sé nghién ciu vé& anh huong cua kich c& cot lidu tho dén cuong do cua bé
t6ng da ching minh diéu do6 [10, 11, 12, 13]. Tuy nhién dbi véi CPPD GCXM, luong hd XM
bao boc nhiéu trén bé mat ct liéu trong cac hdn hop chira HL lai 1a mét loi thé, vi luong nudc
va dic biét 1a lwong XM trong hdn hop qué it nén luong hd XM gan nhu chi du dé bao boc
cac hat cét lieu ma khong c6 luong hdo XM du thira trong hdn hop (hdn hop rat khd sau khi
tron va dam lén), diéu nay din dén sy gia ting cuong do cua cac hdn hop chira HL. Ngoai ra,
cac hdn hop chira HL s& dat d6 chit nhanh hon khi dam 1én so véi hdn hop khong chira HL do
giam ma sét giira cac hat. Nghién ciu cua E.O. Ekwulo et al cho thay rang cuong do chiu nén
cua vat lisu GCXM (bé tong nghéo) ting ti & vai Kich ¢& hat caa cbt lidu thd [14], mot nghién
ctru khac cua E.O. Ekwulo et al ciing két luan rang sy vang mat cua cac hat cbt liéu kich ¢
I6n trén sang 19 mm lam giam cuong d6 nén va moé dun dan hdi cua vat lisu GCXM [15].

Su gia ting cuong do nén va ép ché cua cac hon hop 18HL, 25HL va 32HL so véi hon
hop OHL dugc thé hién bang cac ti $6 Recn(Hi)/RechoHL) VA& RaHLy/Rnonwy dugc thé hién & trong
Bang 6 tuy theo phuong phap bao dudng.

Bang 6. Sy gia tang cuong d¢ cua CPDD GCXM thi cong ngoai hién truong chira hat 16n so véi cac
mau khong co hat I6n trong phong thi nghiém.

S0 v6i phwong phap bao dwong 14A0N S0 véi phwong phap bao dwéng 7A7N
ReczasHuy/Recriasaon) 1,14 Ruzashy/Rizasson) |1,13]| RecrasHiy/Recrzamyy |1,14] Ruzasn/Rurgamy 1,13
ReczesHy/Recriasaon) 11,37 Ruzeshu/Razasaony 1,31 Recreshn/Recrzamy [1,37| Ruzeshy/Rurgamy 1,31
Recz@zny/Recriasaon) 1,47 Ruz@znn/Rizasnon) 1,45 Recr@any/Recrzamy |1,47| Rureenny/Rurgamy 1,45
Rec14@sHn)/Reciaaanony  |1,13] Ruuaasniy/Rniacaaon) |1,12] Reciaasrn)/Reciamarn) |1,20| Ruiaashuy/Ruiaarn | 1,19
Rec1a(zsHL)/Recraaanon)  |1,36| Rugaeshiy/Riwaaanony |1,30] Reciaestiy/Reciazarn) |1:43| Ruaestiy/Rniazamy |1,37
Rec1a2rL)/Recraaanon)  |1,48| Rua@anny/Ruiacanon) |1,42] Recia@aniy/Reciamarny |1,56] Ruiaaaniy/Rniazarny [1,50

Cac két qua trong Bang 6 c6 cac nhan xét sau: O do tudi 7 ngay, cudng do ép ché va
cuong d6 nén cua cac hon hop 18HL, 25HL va 32HL tang khoang 1,14; 1,37; 1,47 lan va
1,13; 1,31; 1,45 lan so vai hon hop OHL twong @ng Vvéi ca hai phuong phap bao dudng
14A0N va 7A7N. Cuong d6 ép ché & 14 ngay tudi cua cac hdn hop 18HL, 25HL va 32HL
tang khoang 1,13; 1,36; 1,48 lan va 1,20; 1,43; 1,56 lan so véi hdn hop OHL tuwong Gng Voi
phuong phap bao dudng 14A0N va 7A7N. Cuong do nén ¢ 14 ngay tudi cia cac hdn hop
18HL, 25HL va 32HL tang khoang 1,12; 1,30; 1,42 lan va 1,19; 1,37; 1,50 lan so véi hdn hop
OHL tuong ng voi phuong phéap bao duong 14A0N va 7A7N. Céc két qua trén ciing cho thdy
Su gia tang cuong do ép ché nhinh hon mot chdt so véi su gia tang cuong d6 nén, xu hudng
gia tang cuong d6 ¢ 7 va 14 ngay tudi 1a twong ty nhau. Vi cuong do caa hdn hop OHL bao
dudng theo phuong phap 14A0N cao hon so vdi phuong phap 7A7N (Bang 3), nén su gia
tang cuong do & 14 ngay tudi cua cac hdn hop 18HL, 25HL va 32HL so vai hon hop OHL bao
dudng theo phuong phap 7A7N la 16n hon.

Str dung phwong phap hdi qui, thiét 1ap duoc quan hé giira sy gia ting cuong do nén va
cudng do ép ché caa cac hdn hop 18HL, 25HL va 32HL so véi hdn hop OHL & cac do tudi 7
va 14 ngay duoc thé hién trén cac Hinh 3 dén Hinh 5. Sy gia ting cuong d6 cia cac hdn hop
18HL, 25HL va 32HL so véi hdn hgp OHL dugc xé4c dinh theo cac phuong trinh sau:

* Sy gia ting cuong d6 ép ché ¢ 7 ngay dau tién bao dudng am:

Kec7 = 0,024HL + 0,737 2
* Sy gia ting cuong d6 nén & 7 ngay dau tién bao dudng am:
Kn7 = 0,023HL + 0,725 3)
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Hinh 3. Quan hé gitra ham luong hat I6n va sy gia tang cuong do cua CPbD GCXM ngoai hién
truong ¢ 7 ngay tuoi so vai trong phong (7 ngay dau bao dudng am).
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Hinh 4. Quan hé gitra hémqlu'qng hat I6n va sy gia tang cuong do caa CPBD GCXM ngoai hién
truong ¢ 14 ngay tuoi so vaéi trong phong theo phuong phap bao dudng 14A0N.
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Hinh 5. Quan hé gitra ham !uqng hat I6n va su gia tang cuong do caa CPBD GCXM ngoai hién
truong ¢ 14 ngay tudi so vaéi trong phong theo phwong phap bao dudng 7A7N.

* Hon hop OHL bao dudng theo phuwong phap 14A0N:
- Su gia ting cudng d6 ép ché & 14 ngay tudi:

Kec1a14a0n) = 0,024HL + 0,720 )
- Sy gia tang cuong do nén & 14 ngay tudi:
Kn1a@4aon) = 0,021HL + 0,744 ©)

* Hon hop OHL bao dudng theo phuong phap 7A7N:
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- Su gia ting cudng do ép ché ¢ 14 ngay tudi:

Kec1aizarny = 0,026HL + 0,754 (6)
- Su gia ting cuong do nén & 14 ngay tudi:
Kn14(7A7N) 0,022HL + 0,800 (7)

Theo [2, 3] va 22 TCN 211:2006 [16], cuong do nén va cuong do ep che yéu cau cua
CPDBD GCXM dung dé xay dung mong mat duong 6 té6 dugc qui dinh nhu trong Bang 7.
Bang 7. Cuong d6 yéu cau cua lop méng CPPD GCXM trong xay dung méng mat duong 6 to.

Cuong dd yéu cau (MPa)
Rz Rmaf2,3,16]  Rew Rec14[2, 3, 16]
Lop méng caa mat duong bé tong xi mang. - >4,0 - > 0,45
Lép mong trén cua mat duong bé tong nhya

Vi tri I6p mong cap phéi GCXM

cap cao c6 st dung 16p SAMI. 24,0 i 20,45
L&p mong trén cua mat duong bé tdng nhua
céppcao kgﬁng str dung 16p SA?\/II. ) 3,5 i = 0,40
LOgli CPDPD GCXM Rn7 Rn14 Rec7 Recl4
18HL 7,64 9,76 0,56 0,73
25HL 8,84 11,29 0,67 0,87
32HL 9,77 12,37 0,72 0,95

Bang 7 cho thay cuong d6 caa cac hdn hop thoa man cac yéu cau dé xay dung cac 1op
mang trong két cau mat duong 6 td. Cudng do nén va ép ché caa cac hdn hop 18HL, 25HL va
32HL & 7 ngay bao dudng am déu 16n hon 4,0 MPa va 0,45 MPa, thoa man cudng do nén toi
thiéu qui dinh trong [2, 3, 16]. Hon nita, cuong do nén va ép ché cia cac hon hop 18HL,
25HL va 32HL ¢ 7 ngay tudi déu dat trén 75% cudng do thiét ké ¢ 14 ngay tudi.

6. KET LUAN VA KIEN NGHI

Mot s6 két luan c6 thé rit ra tir nghién ctru nhu sau:

Ham luong hat 16n anh huong dang ké dén cuong d6 ciia hon hop CPPD Dpyax = 25 mm
GCXM 4%, su gia ting cudng d6 nén va ép ché cua cac hon hop ti 1é thuan véi ham lugng hat
lén trong céac hon hop.

Su gia ting cudng dd nén va ép ché cia cac hon hop CPPD Diyax = 25 mm GCXM 4%
chtra 18, 25 va 32% ham luong hat 16n so vai hdn hop OHL & 7 ngay tudi duoc xac dinh theo
phuong trinh (2) va (3); ¢ 14 ngay tudi duoc xac dinh theo phuong trinh (4) va (5) twong Gng
véi hon hop OHL bao dudng 14A0N; va theo phuong trinh (6) va (7) twong ung véi hon hop
OHL bao dudng 7A7N.

Cuong d6 nén va ép ché caa cac hdn hop 18HL, 25HL va 32HL ¢ 7 ngay bao dudng am
déu 16n hon cudng d6 téi thiéu ¢ 14 ngay duoc qui dinh trong cac tiéu chuan hién hanh va dat
trén 75% cudng do thiét ké & 14 ngay tudi. Nhu vay khi thi cong 16p méng CPPD Dpa = 25
mm GCXM 4% ngoai hién truong, c6 thé chi can bao dudng am lién tuc trong 7 ngay la dam
bao cac yéu cau qui dinh. Ngoai ra, khi xac dinh cudng do thiét ké cia CPPD GCXM trong
phong, cac miu nén duoc bao dudng 4m trong 14 ngay theo [7] dé phu hop véi diéu kién bao
dudng thyc té ngoai hién trudng nham thuan loi cho viéc so sanh va danh gia cuong do.
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