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THONG TIN BAI BAO TOM TAT
Ngay nhan: 30/07/2026 Nghién ciru trinh bay két qlr,lé thuc nghiém nhé@ dinh lugng hiéu qua cua §Qi
Polypropylene (PP) vi m6 doi véi ting xt chiu cat va hinh thai pha hoai ciia dam
Ngay hoan thi¢n:  07/08/2026 bé tong cbt thép khong b tri cdt dai. Chuong trinh thi nghiém ché tao bay mau
Ngay chép nhan:  20/08/2026 dérm tiét dién 100x 1'50 mm trén nénﬂbé tong M300, véi ham lu'o'pg sgi Pquqn song
bién thién tir 0% dén 1,5% theo thé tich. Cac mau dugc thu uon bon diém véi ty
) nhip ct trén chiéu cao hitu hiéu ¢b dinh a/d = 2,97 nham ép cau kién pha hoai
theo mo hinh cét thuan tay. Két qua cho thdy khi ham lugng soi tang dén 1,5%,
sirc khang cat cuc han ting tir 38,85 kN 1én 45,75 kN (ting 17,8%) va d¢ vong
giita nhip ting manh t&i 34,0%. Nho hidu Gng cau nbi cia mang luéi soi phan tan
cit ngang vét nurt, cdu kién chuyén tir pha hoai gion dot ngdt sang pha hoai kém
gion (gia déo), phan tan da diém. Dya trén khung 1y thuyét Khuntia, nghién ctru
xéac dinh hé sb hiéu qua chiu cit riéng cua sgi PP 1a BPF = 0,20 va dé xuét cong
thirc ban thyc nghiém hiéu chinh dat d¢ chinh xac cao vdi ty s6 thue nghiém trén
du béo trung binh 0,996 (hé sb bién thién 0,02). Nghién ctru bd sung kip thoi dix
lidu gbc va cong cu tinh toan tin cay cho bé tong cdt soi tong hop, von chua duge
dé cap day du trong cac tiéu chuan hién hanh nhu TCVN 5574:2018.
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Received: Jul 30™, 2026 This study presents an experimental investigation quantifying the efficiency of
macro-polypropylene (PP) fibers on the shear behavior and failure modes of
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reinforced concrete beams without stirrups. Seven beam specimens with a 100x150
Accepted: Aug 20™ 2026 mm cross-section were cast from an M300 concrete matrix, with crimped macro-PP
fiber contents varying from 0% to 1.5% by volume. The specimens were tested under
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Published: Aug 30%, 2026 four-point bending with a fixed shear span-to-effective-depth ratio a/d = 2.97 to

KEYWORDS enforce a typical shear failure mechanism. Results show that increasing the fiber

content up to 1.5% raised the ultimate shear capacity from 38.85 kN to 45.75 kN (a
Macro-polypropylene fiber; 17.8% increase) and significantly boosted the mid-span deflection by up to 34.0%.
Shear behavior; Driven by the bridging effect of the distributed fiber network across the cracks, the
RC beam without stirrups; behavior transitioned from a sudden brittle shear failure to a less brittle (quasi-
Crack bridging effect. ductile), multi-point failure mode. Adopting Khuntia's theoretical framework, a

shear efficiency factor specific to macro-PP fibers was calibrated as BPF = 0.20,
yielding a highly accurate proposed semi-empirical formula with a mean
experimental-to-predicted ratio of 0.996 (coefficient of variation 0.02). The research
provides timely primary data and a reliable calculation tool for synthetic fiber-
reinforced concrete, addressing a gap in current design standards such as TCVN
5574:2018.
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1. GIOI THIEU

Bé tong c6t thép 1a vat liéu xay dung chii dao nhung
ludn tiém an nguy co pha hoai gion dot ngot dudi tic dung
cua luc cét. Khac véi pha hoai udn thuong co dAu hiéu bao
truge (vong 16, nirt phat trién tir tir), pha hoai cét do nirt
xién xay ra nhanh va it canh bao, nén vi¢c nang cao do déo
va kha ning kiém soat vét nit xién cho dam luén 1a muc
tiéu quan trong trong thiét ké két cdu an toan. Viéc gia
cuong bang soi Polypropylene (PP) phan tan dang tro thianh
huéng di ddy tiém ning nho kha ning cai thién do déo va
co ché cau ndi vét nit, ddng thoi co gia thanh hop 1y, khong
bi &n mon va dé thi cong so voi soi thép.

Trén thé gidi, nhidu cong trinh nén tang da khang dinh
hiéu qua ciia soi téng hop ddi vai stic khang cat cta dam.
Altoubat va cong su [1] chitng minh soi tong hop dang 16n
¢6 thé thay thé ct dai tdi thiéu trong dam khong cbt dai va
lam chuyén dang pha hoai tir gion sang déo. Carnovale va
Vecchio [2] so sanh tryc tiép soi thép va sgi PP, cho thay
di mo dun dan hodi thap hon, soi PP v6i ham lugng dii 16n
van cung cap kha ning khang cit tuong dwong nho mat do
soi day dac hon. Zarrinpour va Chao [3] xay dung co so dit
lidu 16n va chi ra ring cac cong thirc ACI 318 hién hanh
thudng danh gia thap kha nang chiu cét cia ddm c6 soi tong
hop. Sahoo va cong su [4] phan tich hiéu qua cdng hudng
gilra cbt dai va soi PP trong viéc kiém soat bé rong vét nit
va do clirng sau ntt.

Tai Viét Nam, phﬁn 16n cac nghién ctru vé soi PP moi
dung ¢ cép d6 vat liéu khao sat anh hudng cua soi dén
cuong do nén, kéo udn, chdng mai mon va co ngét [5], hodc
quan hé tmg suat — bién dang nén ciia bé tong cbt soi [8].
Céc nghién ctru chuyén sau vé tmg xir chiu cat ciia ciu kién
chu yéu tap trung vao soi thép [6], trong khi cong thirc thiét
1ap cho soi thép khong thé 4p dung nguyén ven cho soi PP
do khéc biét vé ban chét vat liéu. Nhu vay van ton tai mot
khoang tréng 13 rét: thiéu dit liéu thuc nghiém gdc vé ing
xt chiu cit cua dAm chi str dung riéng sgi PP, va dac biét 1a
chua c6 cong thire tinh toan théng nhét, tin cay dé dy bao
strc khang cit cho loai cu kién nay. Céc ti€u chuén hién
hanh nhu TCVN 5574:2018 [9], ACI 318 [11] hay
Eurocode 2 [12] déu coi bé tong 1a vt liéu gion va chua ké
dén dong gop clia soi phan tan vao suc khang cit.

Xuét phat tr thuc té do, nghién cuu nay thuc hién
chuong trinh thi nghiém udén bén diém trén bay nhom dam
bé tong cdt thép khong cbt dai véi ham luong soi PP thay
dbi tir 0% dén 1,5% theo thé tich, nham: (i) dinh lugng anh
huong ctia ham lugng sgi dén stic khéng cit cuc han, do
vong va co ché pha hoai; va (ii) hiéu chinh mé hinh ly
thuyét Khuntia [7] von duoc thiét 1ap cho soi thép dé xac
dinh hé s hiéu qua chiu cit riéng cla sgi PP va dé xuat mot
cong thie ban thuc nghiém du béo stc khang cit cho dam
bé tong cdt soi PP.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM
2.1 Vat li¢u

Bé tong nén sir dung cip d6 bén M300 (twong duwong
B22,5). Xi ming la PCB40 Ha Tién; cat song Dong Nai co
mo dun d6 16n 2,6; da dam 1x2 khai thac tai mo Nuai Nho
(Hoa An) véi Dmax = 20 mm, khdi luong riéng thé tich

2,65 g/em?; nude tron 1a nude sinh hoat. Cap phdi cho 1 m?
bé tong (thiét ké theo phwong phap thé tich tuyét d6i) gdm
xi mang 355 kg, cat 645 kg, da 1168 kg va nudc 195 lit, do
sut muc tiéu 10+£2 cm.

Cot thép doc chiu kéo bd tri 4012 thép thanh van
CB400-V nham dam bao dim pha hoai hoan toan do lyc
cit, loai bo nguy co pha hoai udn trude khi dat tai cuc han.
Trong ving nhip cat hoan toan khong bd tri ¢t dai dé co
lap va danh gia truc tiép dong gop khang cit cta riéng bé
tong va soi PP. Soi gia cuong la soi Polypropylene vi mo
(macro-synthetic) c6 bé mit gon song (crimped) dé tang luc
bam dinh co hoc, v6i cac thong s6: chiéu dai L = 48 mm,
duong kinh twong duong D = 0,8 mm (ty s6 hinh dang 1f/df
= 60), khéi lugng riéng 0,9 g/cm? va cuong do chiu kéo giGi
han 550 MPa; cac chi tiéu co 1y cia soi duge tham chiéu
theo phuong phap thu TCVN 12392:2018 [10] (Hinh 1).
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Hinh 1. Soi gia cuong Polypropylene vi mé dang gon song
2.2 Céu tao miu va ma tran thi nghiém

Chuong trinh thi nghiém gdm bay mau dam tiét dién
100x150 mm, chiéu dai 1200 mm, chi khac nhau & ham
lwong soi PP. Mau dbi chimg M0 khong chtra soi; sau mau
con lai (M1-0.25PF dén M1-1.5PF) ¢6 ham luong soi theo
thé tich 1an luot 0,25%; 0,5%:; 0,75%; 1,0%:; 1,25% va 1,5%
(twrong tmg 2,25 dén 13,5 kg/m?). Chi tiét cAu tao cdt thép
duogc thé hién trén Hinh 2.
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Hinh 2. Chi tiét bé tri cot thép trong mdu dam thi nghiém
2.3 So' dd va quy trinh thi nghiém

Cac mau dugc thir udn bbn diém vdi tai trong tinh don
diéu ting dan dén khi pha hoai. Khoang cach hai gdi tua Lo
= 1050 mm; hai diém dat lyc cach déu giita nhip 200 mm;
nhip cit tir géi dén diém dat luc gén nhita=375 mm; chiéu
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cao hitu hi¢ud =126 mm. Ty ) nhip cit trén chiéu cao hitu
hiéu a/d = 375/126 = 2,97 — ty 1& hinh hoc dién hinh dé ép
céu kién pha hoai theo m6 hinh cét thuan tay, tranh pha hoai
ubn (Hinh 3).

Load Cell

Kich thuy fyc

Dam phan ta

Hinh 3. So d6 chdt tai uén bén diém va bé tri thiét bi do

Tai trong dugc truyén tir kich thuy luc qua dam phan
tai thép chit I va do bang cam bién luc (load cell) 200 kN.
Do véng gitra nhip duoc ghi nhan bang mot dau do chuyén
vi dién tt LVDT db chinh xac 0,01 mm dit tai tim ddy dam.
Tin hiéu lyc va chuyén vi duoc thu déng bd qua bd thu NI
Téc d6 gia tai khoang 0,1 kN/s, ddng thoi quan sat va danh
déu dién bién hinh thanh, phat trién vét ntt. Mau duogc tron
bang may tron cudng birc voi quy trinh rai sgi c6 kiém soat
dé tranh von cuc, bao dudng 4m lién tuc 7 ngay va thir tai
& tudi 28 ngay.
3. KET QUA THi NGHIEM VA THAO LUAN
3.1 Cudng d chiu nén cia bé tdng nén

Kiém tra trén mau lap phuong 150x150x150 mm bao
dudng ngam nude 28 ngay cho cudng do chiu nén 1an luot
34,45; 32,62 va 32,22 MPa, trung binh 33,09 MPa, tuong
duong cip d6 bén B22,5 (muc titu M300) theo TCVN
5574:2018. Do phan tan giita cac mau rat thip (sai sb <
5%), khang dinh quy trinh thiét ké cip phéi, tron cudng birc
va bao dudng dugc kiém soat t6t, qua d6 cd 1ap chinh xac
dong gop cia sgi PP ¢ cac bude phan tich sau.
3.2 Kha niing chiu tai va bién dang

Két qua téng hop luc pha hoai cuc han Pmax va do
vong tai dinh tai A dugc trinh bay & Bang 1. Do vung nhip
cit khong bb tri cdt dai, toan bo phan tai trong gia ting so
v6i mau dbi chimg duoc dong gop boi tuong tic gitra ma
trén bé tong va mang sgi PP phan tan.
Bdng 1. Lyc cuc han va do vong cia dam theo ham lwong soi
PP

Ky A% Téang A (mm) /

hi¢u (%) Pmax lwe(%)  ting (%)
mau (kN)

MO (dbi 38,85  — 6,42/ —
chung) 0,00

Mi- 0,25 39,82 2,5 7,20/12,1
0.25PF

M1-0.5PF 0,50 40,16 34 7,60/ 18,4

Mi- 75 40,92 53 7,71 /20,1
0.75PF

M1-1PF 1,00 41,41 6,6 7,40/15,3

M1- 25 44,51 14,6 8,30/29,3
1.25PF

M1-1.5PF )50 45,75 17,8 8,60 /34,0

Khi ham lugng sgi tang tir 0% 1én 1,5%, lyc pha hoai
cuc han tang dan tir 38,85 kN 1én 45,75 kN (tang 17,8%).
bang chu y hon la muec cai thién d6 déo: d6 vong cuc han
gitita nhip ting manh tir 6,42 mm 1én 8,60 mm (ting toi
34,0%). Piéu nay chiing to ciu kién da chuyén tir trang thai
phé hoai gion dot ngdt sang pha hoai déo hodc gia déo —
mot tiéu chi quan trong dbi v6i an toan két cdu. C6 thé nhan
thdy hiéu qua cia soi ting nhanh hon & ham luong cao (tir
1,25% trd 1én), goi y kha ning ton tai mot ngudng chuyén
tiép vé hiéu qua bic cau ciia mang soi; tuy nhién, do mdi
cép ham luong chi ¢6 mot mau (khong 1dp), nhan dinh nay
can duoc kiém chimg bang thi nghiém c6 lap trudc khi
khang dinh.
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Hinh 4. Quan hé lyc — chuyén vi nhém ham heong thap
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Hinh 5. Quan hé lyc — chuyén vi nhom ham luwong cao

Quan hé lyc — chuyén vi (Hinh 4 va Hinh 5) cho thiy
trong giai doan dan hdi trudc nit, cac dudng cong gan nhur
trung nhau, nghia 13 ham luong soi duéi 1,5% hau nhu
khong 1am thay dbi do cimg ban dau ctia dim. Sau nit,
duong cong ciia mau ddi ching MO di xudng déc ding
ngay khi dat dinh, thé hién dac tinh gion hoan toan; trong
khi cic mau c6 s¢i (dic biét 14 M1-1.25PF va M1-1.5PF)
duy tri mot doan giam tai tr tu voi dién tich dudi duong
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cong (nang lugng hip thy) 16n hon hin, khang dinh kha
nang chiu tai sau nirt dang ké cta dam cdt soi PP.
3.3 Hinh thai pha hoai va co ché cAu ndi vét nirt
Véi ty sb a/d = 2,97, mau dbi chirng MO xut hién mot
vét nirt xién chu dao co goc nghiéng dién hinh kéo dai tir
gbi tua 1én diém dat luc; vét nat nay phat trién rat nhanh,
bé rong 16n va gay pha hoai gion kiéu cit - kéo (shear-
tension) ngay khi dat tai cuc han (Hinh 6a). Khi c6 mat s¢i
PP vi md gon séng phan tan ngau nhién, hinh thai nit xién
chuyén tir dang tap trung sang dang phén tan da diém (Hinh
6b): mat nrt xién bi bam nhé thanh nhiéu nhanh phu song
song hoac dan xen, bé rong vét nut cha dao thu hep dang
ké dudi cung cp tai trong.
Vét nit xién nguy nuém
MoogE - "
> Vet nuit uon

i i

e \E 8 (HEEAY

Vét nit xién nguy hiém

(a) MO — nut xién tap trung, pha hoai gion
Vét nit xién nguy hiém Vét nit xién nguy hiém
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(b) M1-1.5PF — nttt phén tan da diém
Hinh 6. Hinh thai vét nirt ciia mau déi chitng (a) va mau
1,5% soi PP (b)

Co ché cbt 15 14 hiéu Gmg cau ndi: khi bé tong bt dau
nut, cac soi PP gon song dong vai trd nhing chiée cau vi
md gam chat hai vach vét ntit, can tré sy mo rong va lan
truyén cta vét nut xién chu dao, ép ndi lyc phan phdi lai
sang cac vung bé tong lan cén va kéo dai qua trinh pha huy.
Chinh co ché nay giai thich dong thoi ca sy gia ting sirc
khang cit 1an su cai thién manh vé do déo va nang lugng
hép thu cua dam.

3.4 Co sé hiéu chinh va mé hinh tham chiéu Khuntia

Céc két qua thyc nghiém & trén dé cho thy soi PP 1am
gia tiang rd rét sirc khang cat va do déo ctia dam. D& chuyén
nhitng quan sat dinh tinh nay thanh mot cong cu tinh toan
phuc vu thiét ké, phan tiép theo khai thac truc tiép bo sd
liéu bay mau nham hiéu chinh mét mé hinh 1y thuyét sin
c6 cho phu hop voi sgi PP. M6 hinh dugc lya chon lam
khung tham chiéu 1a mé hinh Khuntia va cong sy [7] mot
trong nhitng mé hinh ban thuc nghiém phd bién va don gian
nhét dé tinh strc khang cat ctia dam bé tong cbt sgi khong
cbt dai.

Theo Khuntia va cdng su [7], stic khang cit cuc han
ctia dam bé tong cbt soi khong cdt dai 1a tdng dong gop cia
bé tong Vc va cua soi Vfs:

7= 4V
o (1)

DPong gbp cua bé tong tinh theo biéu thirc ban thuc
nghiém dang ACI ma Khuntia st dung (v6i a/d > 2, goc nit
nghiéng gia thiét 45°). Péng gop cua soi duoc truyén qua
g suét kéo du op phan bd déu trén vét nit nghiéng; voi
chiéu cao chiu cit hitu hiéu dv =~ 0,9d va gbc nirt 45°:

o, =08 (If 1 df )Y, )

V. =0.9do
: * 3)

r, = e,ss\E @

trong d6 f'c 1a cuong d6 chiu nén mau tru (MPa); B 1a
hé sb hinh dang soi; tb 13 luc bam dinh soi — bé tong; Vfla
phan thé tich soi; If, df 1a chidu dai va duong kinh soi; b, d
1a bé rong va chiéu cao lam viéc. Can luu ¥ rang toan bo
mo hinh nay - gdm hé s6 0,41, hé s6 hinh dang p = 1 va luat
bam dinh tb = 0,68-\/fc - duoc Khuntia thiét 1ap riéng cho
soi thép méc phé hoai theo co ché nhé s¢i (pull-out). Soi
PP c6 ban chét vat liéu khac han (Bang 2), nén cac tham so
nay khong dugc phép ap dung truc tiép ma phai hiéu chinh
tur thue nghiém.
Bang 2. So sanh ddc trung cua soi thép (mé hinh Khuntia) va
st PP (nghién ciru nay)

Pac Soi thép Soi PP (nghién
trung (Khuntia) clru nay)
Mb dun dan ~210 GPa ~ 12 GPa
hoi
Cuong do ~ 1.345 MPa 550 MPa
chiu kéo
Hinh dang / Moc hai dau Gon song
neo bam (hooked-end) (crimped)

Co ché bam Dinh két + neo co Ma sat + neo
dinh hoc hinh hoc

Phé hoai tai Nh soi (pull-out) Nhé hodc dut soi
vet nut

Tham s6 p=1;1b= CAn hiéu chinh
trong (2) 0,68Vfc (BPF)

3.5 Quy doi so liéu va tach déng gép ciia soi

Trong so dd udn bén diém, luc cit trong nhip cit bang
mot nura tai trong tac dung, do d6 luc ct cuc han thuc
nghiém Vu,exp = Pmax/2. Cac thong sé dau vao: fc =
0,80-fcube = 0,80-33,09 = 26,5 MPa (suy ra \fc = 5,145;
™ = 3,50 MPa); cbt thép 4@12 cho As = 452 mm2, ps =
3,59%; ty s6 hinh dang /f/df = 60.

Do ving nhip cit khong bd tri c¢bt dai, mau dbi chimg
MO cho truc tiép dong gop cua riéng bé tong: Ve,exp =
38,85/2=19,43 kN. Ap dung biéu thirc bé tong cua Khuntia
thu duge Ve, tt = 14,72 kN, tirc ty s Ve,exp/Ve,tt = 1,32
cho thiy cong thirc thién vé an toan, danh gia thap kha ning
chiu cat ctia bé tong khoang 32%, phu hop vai két qua kiém
chimg trén nhiéu mau dam trong tai lidu. Vi vay, dé co lap
chinh xac déng gop cua riéng soi, nghién ciru 1y Ve,exp
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ctia mau MO 1am méc tham chiéu cho bé tong va tach dong 20% tmg sudt kéo du ma soi thép moc tao ra. Vi dugc hiéu
gop cua soi theo (Bang 3). chuén kém luat tham chiéu tb = 0,68-\f'c, gia tri BPF = 0,20
Bing 3. Quy doi hre cdt thire nghiém va tach déng gép cia soi phai ludn dugc dung cung luat nay.
PP 16
- Khuntia (8= 1, soi thép)
. 147 —— Hiéu chinh PF (B =0, 20)
Ky Vi Pmax Vu,exp Vfs,exp € 5] ® Thucnghiém
higu mau (%)  (kN) (kN) (kN) = 0l
=
2 61
MO 0,00 38,85 19,43 0,00 2 4
8 > Vi =1952V, .
2 o R%=0.05
- ® @
%0 02 o024 06 o8 10 12 14 1o
Ml- 025 39,82 19,91 0,49 Ham luong soi V7 (%)
0.25PF A , P , e, . N
Hinh 7. Hiéu chinh hé s6 dong gop chiu cat cua soi PP tur
6 liéu thuc nghiém
3.7 Cong thirc de xuat va kiém chirng
Thay SPF = 0,20 vao khung Khuntia, luc cit cuc h
MI-0.5PF 050 40,16 20,08 0,66 ~ Thay P =0,20 vao khung Khuntia, lye cét cyc han
cua dam bé tong cot thép gia cuong soi PP (khong cot dai)
duogc dé xuat tinh theo:
Bing 4. Kiém chimg cong thike hiéu chinh véi s6 lidu thuc
MI- 0,75 4092 20,46 1,04 nghiém
0.75PF
Ky Vi Vs, tt Vu,tt
hi¢u (%) (kN)s, Vu,exp (kN;l, exp/
(kN) tt
MI1-1PF 1,00 41,41 20,71 1,28
MO 0,00 0,00 19,43 19,43 (1)’00
MIl- 1,25 44,51 22,26 2,83
1.25PF MI- 1,00
0.25PF 0,49 19,91 19,91 0
0,25
MI-1.5PF 1,50 45,75 22,88 3,45
3.6 Xac dinh hé sb hiéu chinh BPF oAb 050 098 2008 2040

Néu 4p dung nguyén ven cong thirc (2)—(3) véi p =1 0,98
(soi thép), dong gop cuia soi bi danh gia qua cao tir 5 dén 7
lan (vi du tai V= 0,5%, cong thirc cho Vs =4,88 kN trong
khi thuc nghiém chi 0,66 kN). Nguyén nhan 1a soi PP co Ml-
mo dun dan hoi thap va dic tinh bam dinh khac hin sgi thép 0.75PF 0,75
moc, nén hiéu qua bic ciu kém hon nhiéu. Theo (2)—(3),
dong gop cia soi ty 1é tuyén tinh véi ham lugng: Vfs =
Cpf-VT. Hdi quy tuyén tinh’qua géc toa dd trén sau cap $6 IIIYIIJI- 00 1,95 20,71 21,38 0.96
liéu (VT, Vfs,exp) cho hé s6 goc Cpf = 195,2 kN véi R? = ’
0,95 (Hinh 7). So v&i hé s goc cia md hinh Khuntia khi f
=114 976 kN, suy ra hé s6 hiéu chinh cho soi PP:

Prr = Cor 1 O, =195.2/97620.20 o MI-
Can nhin manh rang BPF = 0,20 khong phai 1a hé s6
hinh dang thuan tuy nhu  cua Khuntia, ma 1a mot hé s6
hiéu qua tong hop (lumped) clia riéng soi PP: n6 gop dong
thoi anh huong cia mo dun dan hoi thap, cuong do chiu M1- 2,93 22,88 2235 1,02
kéo nho, co ché bam dinh ma sat — hinh hoc va kiéu pha 1.5PF 1,50
hoai thuc té cua soi PP. Noi cach khac, & cung ham lugng
va cung ty $6 hinh dang, soi PP chi huy ddng dugc khoang

1,46 20,46 20,89 0,97

125PF 125 2% 22,26 2187 o
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Ting cwong sirc khang cdt ciia dam Bé tong khéng dai gia cuong soi Polypropylene vi mé

Trung
binh 0,99

Ty sO trung binh giita thyc nghiém va du béo
Vu,exp/Vu,tt = 0,996 v6i do 1éch chuén 0,020 va hé sb bién
thién 0,02 cho thdy cong thuc tai 1ap tot sb lidu thi nghiém.
Sai s6 ¢ timg cap ham luong déu nam trong khoang +3,1%,
trong 6 nhom ham lugng thap (dén 1,0%) c6 xu huéng bi
du bao hoi cao (exp/tt < 1) con nhém ham lugng cao (tur
1,25%) lai bi du bao hoi thdp (exp/tt > 1). Dién bién nay
mot lan nira phan anh nhan dinh 6 muc 3.2 réng hiéu qua
béc cAu cua soi ting nhanh hon & ham lugng cao, tirc 1a
quan h¢ Vfs—Vf thuc té c6 phan phi tuyén nhe ma mo hinh
tuyén tinh hién tai chua mé ta tron ven; tuy vy mirc sai
léch con nhoé nén gia thiét tuyén tinh van chap nhan dugc
trong pham vi khao sat.

Mot sb gi6i han can luu ¥ khi 4p dung cong thirc dé
xuat: (i) BPF = 0,20 dugc higu chuén trén bo sd liéu cua
riéng nghién ctru véi mdi cdp ham lugng chi mot mau
(khong lap), cho bé tong M300 va s¢gi PP gon song
L48/D0,8; hon nita, do cong thirc dugc kiém ching lai ngay
trén chinh bo sb liéu da dung dé hiéu chuén, nén d6 chinh
X4c rat cao (ty s6 thuc nghiém/dy bao trung binh = 0,996;
hé s6 bién thién 0,02) chu yéu phan anh mirc d6 khép sb
liéu (goodness-of-fit) chir chua phai nang lyc dy bao trén
s6 lidu doc lap, do do can kiém ching chéo trén bd s6 liéu
ddc 1ap va rong hon trude khi tdng quat héa cho cac cip bé
tong va loai soi khac; (ii) mo hinh gia thiét quan hé tuyén
tinh theo Vf, trong khi s6 liéu cho thdy hiéu qua soi ting
nhanh hon & ham lugng cao (trén 1,25%), goi ¥ c6 thé ton
tai mot ngudng chuyén tiép can nghién ciru thém; dic biét,
bude nhay strc khang tai 1,25% (luc pha hoai cuc han tur
41,41 kN 1én 44,51 kN) chua thé tach bach hoan toan khoi
phan tan mau khi mdi cép chi mot mAu, nén can thi nghiém
¢6 1ap dé khing dinh; (iii) do ké thira mé hinh soi thép pha
hoai theo co ché nhd soi, cong thirc chi phu hop khi soi PP
cling chil yéu bi nhé thuong dang véi bé tong thudng; voi
nén bam dinh rat cao (vi du geopolymer), soi cé thé bi dit
(rupture) va khi d6 BPF phai dugc xac dinh lai; (iv) cong
thirc ké thira gia thiét goc nut 45° va ing suat kéo du phan
b6 déu ciia Khuntia, c6 thé dugce nang cp bang 1y thuyét
truong nén hiéu chinh (MCFT) dé mo ta chinh xac hon anh
huéng cua bién dang doc va hiéu ng kich thudce. Du con
céc gioi han trén, cong thirc dé xuat van cung cip mot cong
cu don gian, c6 co s vat ly va o chinh xéac cao dé uée
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