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TOM TAT Bai bao trinh bay Ung xU nén cda miu
lang tru tron s dung bé tong tinh nang cao gia
cuong ¢bt son (High-performance fiber-reinforced
concrete, HPFRC) dudn tai trong nén da truc. Tai
héng duoc tao ra bang vé uPVC bao quanh mau
vén cdc chiéu day O, 3,2 v 3,8 mm Thi nghiém
nén 181 HPFRC thuc hién cho ba loar chiéu cao
méu gém 200, 400 vs 600 mm. Tat cd mau co
cung duang kinh 16i bé 16ng 15 114 mm. Két qua th
nghiém dugc phan tich sau do danh gia

TU KHOA: Nén han ché n& hang, nén da truc, vo
UPVC, HPFRC, 15i bé tong

ABSTRACT: The paper presents compressive
responses of cybnder-shaped specimens using
high-performance fiber-reinforced concrete
{HPFRC) under multi-axial compression. The lateral
loadings were produced using uPVC covers with
theur thicknesses of O, 3 2 and 3.8 mm Three types
of specimen height were used, including 200, 400
and 600 mm, subjected to compressive loading at
HPFRC core All tested specimens had same inner
diameter of 114mm for HPFRC core. The testing
results were analyzed and then evaluated

KEYWORDS: Confined compression, multi-axial
compression, uPVC cover, HPFRC, concrete core.

1. DAT VAN DE

S0 véi bé tdng truyén thdng cé nhuac diém |a cudng
d6 nén khong cao, cudng do chiu kéo thap, do bén va
tudi tho cdng trinh kém, bé tdng tinh nang cao gia cudng
bt s0i (high-performance fiber-reinforced concrete, viét
t&t HPFRC) ¢6 nhiéu tinh chét vu viét bao gém cuong do
chiu nén cao (lon hon 80 MPa), cudng doé chiu kéo cao
(I6n hon 10 MPa), 3o déo 1n (16n hon 0,4%), kha nang
héap thu nang lugng rat 16n (1,2). Hon thé, HPFRC <6 kha
nang khang nut tét do ¢é cau trdc rat dac két hop sgi
thép gia cuding han ché md rong vét nit. Sau khi xuat
hién v&t nit ddu tién (first-cracking point), cuong 46 cua
bé 16ng tinh nang cao khong bi suy gidm nhanh nhu bé
tong truyén thdng ma c6 thé tép tyc tang én dén gidi
han (post-cracking point) cung vdi viéc sinh ra nhiéu vét
nut rat nhé giup vat liéu nay c6 do dai va nang luong hap
thu idn [3). V&I nhimg tinh chat co hoc rat tét da thé hién,
HPFRC duoc mong doi sé cai thién dang ké kha nang chiu
tdi cng nhu d6 bén cla ¢ong trinh.

Cot 1 két cdu phé bién cia mot cng trinh, sir dung

HPFRC cho két cdu cot ¢6 thé 1am gidm kich thudc cot so
vdi si dung bé 1ong thuong, diéu ndy thuc sy ¢6 y nghia
khi cong tnnh can ¢6 86 tham my va hiéu ung kién truc.
M3t khac, sic khang nén cua vat tieu gion (bé tong la dai
dién) chiu 4nh hudng lon bdi cac diéu kién bién khdc nhau,
vi dy phu thuoc vao kich thuéc va hinh dang mau (4), 49
manh cua mau (5), muc dd han ché nd hdng cua mau [6)...
Loai két cdu chiu nén vo thép ldng nhdi bé tong da dugc
nhiéu tac gid trong va ngoai nuéc nghién cuu {6-10). Cac
két qua nghién clu ndy cho thay suc khang ca hoc coa bé
16ng ¢0 thé 1ang cao trong diéu kién ¢6 vd bao boc. Trong
dan dung va cong nhiép, c6t v uPVC [bng nhéi bé tong véi
Uu diém vifa thi cong thuan loi do tan dung vé uPVC 1am
van khuon, vira tang sdc khdng nén I6i bé tong bén trong
(Hinh 1.1a). Ngoai ra. trong moi trudng xam thuc, vé uPVC
bao boc ngan cach giup han ché an mon vat liéu ¢t nhe
d6 kéo dai tudi tho cong trinh (Hinh 1.1b). Viéc nghién cuu
Ung xU nén cua HPFRC trong truding hgp ding vé uPVC
bao boc sé cung c&p thong tin hitu ich cho cac nha nghién
ctu cang nhu cho cac ky su két cau cong trinh.

b) - VB uPVC cho ¢6t ndm duon bun am giup han ché xdm thue kér csu
Hinh 1.1: Két cdu cot vé uPVC - 16i bé 16ng trong dan dung
vd cong nghiép
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2. THI NGHIEM

2.1.Ché tao mdu thinghiém

S0 36 thuc hién thi nghiém duoc thé hién trén Hinh
2.1.50d6 nay cung cap thong tin vé vat héu 161 HPFRC, bé
day vo uPVC, kich thudc mau va cach nen. Tt ca maa nen
hinh 1ang tru kich duong kinh trong 114 mm. chiéu c3o
96m ba loas 200 mm, 400 mm va 600 mm. Vé uPVC dung
ba loai chiéu day nhu sau: Omm, 3,2 mm va 3,8 mm, v&
va 1&1 HPFRC khong hén hap nhau. HPFRC dung sai thép
hén hop: sai thép to dang a1 ddu moc ham luang 1,0%
theo thé tich trdn ciing soi thép nhd dang mat ¢4t tran,
phdng, ham luang 0.5% theo thé tich. 8ang 2.1 cung c3p
théng tin vé tinh chat co ty cha ha loai sai thép. Bdng 2.2
cung cap ti lé thanh phan HPFRC theo trong luong. V&
uPVC st dung san phdm cia Cong ty Nhua Binh Minh ¢
cuang dé kéo dut S0 MPa, mod-dun dan hdi 3.000 MPa,
trong luong néng 1,4 g/cm’. Tat ca mau thi nghiém duac
bao dudng ngam trong bé nudc cé nhiét dé trung binh
khodng 25+3°C va duoc dem nén & 28 ngay tud

Ung e oen I HPERG
- Y -
ARTTINY Nouhv ARLYIRNY
dav timm das L ey 38 mm
- ~:§\
| -
3
L]
1 : K
| < -
| |5
LA
= fu
~
e

Hinh 2 1. S0 d6 thut tuén thi nghiém
Bdng 2.1. Tinh chdt co ly cua sor thep
T Sotthepto(1.0vel Nl Sof thip nhd (0.5 vol. &

Loal cd1 5ot

7

Hinh photo

8dng 2.2. Ti ¢ thanh phdn HPFRC theo trong luong
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Nuoc : 0,26
Trobay B B 0.20
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2.2. Thiét lap thi nghiém
Hinh 2.2a md td may MATEST ¢o6 kha nang tai lon
nhat 3.000 kN dong thuc hién thi nghiém, téc d6 gia

[¥A

13 3 KN/s CAC mau nen trucc khi thi nghiém phat ma!
phing dsu trén. D6 6 th nén l6r bé 1ong ma khong B
can 1én vé, thi nghiém da dung tam dém thép mar nf'Q“
o téng bé diy trén 15 mm wi dudng kinh xap xi dUon9
kinh trong cia mau nén (Hinh 2.2b). Trong qua lr'mh_ thi
nghiém, bién dang va luc nén duoc may ghi lai B6
thiét b1 do bién dang {strain-gauge) doc theo chiéu ¢a0
84 do bién dang doc truc, md 1 @ Hinh 2 2¢.66ng thd bO
tn strain-gauge dox theo chu vi do bién dang nd hong.
o ta & Hinh 2.2, D31 vén mau c20 600 mm dung khung
g4n d3u do chuyén vi thing dung va ngang.

-'

3) - May UTM gdn strain-gauge dung thi nghiém
mdu cac 200 mm & 400 mm




d) - Stram-gauge 0pC theo chu vi
Hinh 2.2: ThIE 13p thi nghiém nén miu

3. KET QUA THI NGHIEM VATHAO LUAN

Bdng 3.1 cung <ap suc khang nén ¢ho cac loai mau
thi nghiém. Hinh 3.1 s0 s&nh suc khang nén theo chiéu
day vo uPVC: véi cung chiéu cao thi vd cang day suc
khang nén cang cao, giai doan bé day 3,2 - 3,8 mm
déc ton hon giai doan bé day tif 0,0 - 3,2 mm thé hién
d6 nhay vé suc khang nén theo bé day vé Idn hon. Theo
nhu Bdng 3.1 vb Hinh 3.1, khi ¢6 v nhua, cuing do nén
16 HPFRC déu tang & ca ba loai chiéu cao, cu thé nhu sau:

- Méu cao 200 mm: tang tir 803 kN (khong vo) dén
843 kN (vé nhua 3.2 mm, tang 1,05 1dn) va dén 957 kN (vo
nhua 3.8 mm, tang 1,19 14n).

- Mdu cao 400 mm: ting tr 696 kN (khong vo) dén
779 kN (vd nhua 3.2 mm, tang 1,1213n) v aén 875 kN (vo
nhua 3.8 mm, tang 1,26 14n),
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- Mau a0 600 mm: tang tu 609 kN (khong vo) dén
644 kN (vo nhya 3,2 mm, tang 1.0613n) va 8&n 709 kN (vo
nhya 3,8 mm, tang 1,16 1n).
Bang 3.1. Khé ndng khang nén cia cic miu

Bédayvs/  Lucnén
Téenmiu Vitliéuvé chiéucaomiu  16n nhit
e Amm) (kN)
N0.0-200 0,0/200 803 _ |
'NO.0-400  Khongvd  0,0/400 696
NOO600 Khongvd  00/600 609
N32-200 NhuauPVC 32200 | 843 |
N324400 NhuauPVC | 32/400 | 779 |
N3.2:600 NhuauPVC ' 3,2/600 644 |
N38-200 NhuauPVC 38200 | 957
N38-400. NhiawPVC_ 3.8/400 875 .
N38-600 NhyauPVC,  38/600 | 709
1000
950 «
900 W : 318
#0 RS

e
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4ve H200mm = HL00 MM  —> H£E00 mm
Hinh 3.1: So sanh strc khdng nén theo chiu day vé uPVC

Hinh 3.2 thé hién quan hé suc khang nén - chiéu cao
méu: xu hudng chung Ja mau cang cao thi sdc khang nén
giam, diéu nay quan sat dugc & ¢ 3 loai chiéu day vd
mau. D31 vai vt liéu gidn, anh hudng cua kich thude méu
(én Ung xur kéo va udn duac gidi thich co ban dua trén ly
thuyét phé hoai theo xac suat Weiball (11] hay ly thuyét
phé hoai dua trén nang lugng gidi phong cia Bazant (12).
Tuy ahién, d3i v&i pha hoai nén thi khong thé giai thich
theo hai thuyét trén. Nguyén Duy Liém va cac cong sy
(2019) [13) da @& xuat mo hinh ¢hdng gach (Hinh 3.3) dé
¢6 thé 3p dung ly thuyét Weibull vao phé hoai nén. Theo
Hinh 3.3, mau nén dugc mé hinh bdi nhiéu vién gach
chéng 1én nhau, mau cang cao thi s6 vién gach chéng
1én cang nhidu, vi vay x3¢ suat xudt hién gach yéu cang
cao (gach yéu la gach 16i, cuong d6 thip) dan dén dé b
pha hoai. Hinh 3.4 thé hién vét n(t pha hoai dién hinh
cla cac mdu quan sat dugc: i) Déi mau khong vo: cae vét
nut phan bé theo hudng doc (Hinh 3.4a); 1) Da1 vai cac
mau ¢é vo: khi bi pha hoai vd bi rach (Hinh 3.4b) hoac by
phinh hang (Hinh 3.4¢), bé tong 161 ¢lng xuat hién céc
vét nit phan bé theo huang doc.
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Hinh 3.2: Anh hubng cua chiéu cao may dén sut khang nén

Hinh 3.3: M6 hinh dé xudt cho Iy thuy&t Weibult
& mau nén véi kich thudt mau khac nhau

a)-

HPFRC xudt hién v

VY

ét nut doc

b) - M3u v nhus bj xé rdch

c) - M3y vé nhua by phinh hong
Hinh 3.4: Anh chyp mdu bi phs hoal

Suanh hudng cta nén hong nha vo thép bao quanh
duoc Lé Hoang An va Ekkehard fehling (2017) (14) @é
xuat cho cot ngdn nén 16i UHPFRC nhu sau:

N, =(0.8+1.85) [ -A =(08+18)N m
Af, N
= (2)

Trong cong thie (1) va (2), N 14 suc khédng nén
bé tong trong trudng hop khdng <o vo,/ 1 1an Jugt 13
cuBng 66 nén v dién tich mau b 10ng UHPFRC khong
Vo, [. A lan luat 13 cuong dé chdy va dién tich v thep,
Trong nghién cdu ndy, /. A, c6 thé tam thay the bang
cuavénhya uPVC.trongdd /. .4 I35 luat

! r/’, pre
13 cudng dokéo U (7, = SOMPa) va dién tich vo ypyg.
Phuang trinh (1) 3p dung cho v6 UPVC, 161 HPFRC c6 (g
viét dudi dang tdng quat thanh:

N, =(b+ad)N_ o




Hay aJ+b=N_IN__ (4}

Phuong trinh (4) c6 dang tuyén tinh véi a, b la céc
hang sd thé hién dac trung vat liéu xac dinh qua thuc
nghi¢m. Dung phuang phéap héi quy tuyén tinh va binh
phuong t6i thiéu cho cac cap durliéu (. (N /N, 1)), ta
xac dinh duoc a = 2,7 va b = 0,9 (Hinh 3.5). Luu y rang, tat
¢4 cdc mbu thi nghiém déu c6 thé xem 13 cot ngén (ti 1e
chiéu cao/Gudng kinh <12) Phuong trinh uac tinh suc
khang nén cba cot ngdn s dung vo uPVC chiu tai trong
phén 16i HPFRC nhu sau:

N =(09+2.78)- NI (s)

Nu/Ncore
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Hinh 3.5: Duong thing hél quy tuyén tinh thiét 13p
sut khang nén dy bdo

4.KET LUAN

Mot s6 két luan 6 thé rit ra tir két qua nghién ciu
& bai bao nay:

- Khi ¢6 bé trl vd nhua uPVC bao quanh, cudng do
nén bé tong I5i ting lén kha cao, ¢6 thé tang dén 26%
0 vi mau khong vo. Vo ¢6 bé day cang lén thi muc do
tang cang cao.

- Kich thudc mau cang dnh hudng dén suc khang
nén mau cang cao thi sic khang nén cang thap (va do
@6 cudng d6 tuong ung thdp). Xu hudng nay hoan toan
phu hop vdi ly thuyét Weibull vé dnh hudng cua kich
thudc mau dén cuding d6 coa vat liéu gion,

- Phuong trinh uéc tinh sic khang nén cla cot ngan
s dung vo uPVC chiu 1ai trong phéan 16i HPFRC 83 dugc
thiét 1ap. Do s6 lugng mdu thi nghiém con it, kién nghi
cén ¢6 nghién ciu sau thém vdi s6 lugng mau Ion hon dé
dat do tin cay cao hon.
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