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Study the mechanical properties of some new materials to reinforce the reinforced precast

panels under the impact of special loads
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TOM TAT:

Ndi dung bai bao trinh bay ket qua thi nghigm hién truang xéc dinh
gia tri chuygn vi tai vi tri trong tam cia t&m bé tdng cdt thep
khéng ca gia cueng, co gia cudng béng céc loai vat lidu mai nhu
Son Polyurea hodc soi FRP vai chiu day khac nhau khi chiu tac
dang cha tai trong dac bigt.

Tir khéa: Son poluyea, Sgi FRP, tai trong dac bigt.

ABSTRACT:

The content of the paper presents the results of the field test to
determine the displacement value at the central position of the
unreformed reinforced concrete slab reinforced with new
materials such as polyurea paint or frp fiber thickness varies
when subjected to special loads.

Keywards: Polyurea Paint, FRP fiber, Special loads.

1.DAT VAN DE

Hién nay, rat nhiéu céng trinh phuc vu nhiém vu An ninh -
Quéc phong, phéat trién Kinh té - Xa hoi, sau nhiéu nam khai thac
st dung, cac cong trinh trén can dugc nang cap, khang luc dé dap
Ung yéu cau hién nay trong chién tranh, tac chién c6 sir dung vi
khi cdng nghé cao. Yéu cau dau tién can dugc dé ra la phai bao
toan vé con ngudi, vi khi, trang bi trudc cac dgt tan cong ban dau
cla dich, d€ da suc trién khai luc lugng chéng tra lai cac dot tién
cong cua dich. Chinh vi vay, viéc danh gia hién trang cac cong trinh
hién dang khai thac, s dung vé dé ra giai phap khang luc cho tiing
loai cong trinh véi quy mo, mic do khac nhau co tinh cap thiét cao.

2.DAT BAI TOAN VA CONG TAC THi NGHIEM
2.1.Pat bai toan
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Nghién ctiu tng dung cac vat liéu mdi trong gia cudng két cau
tdm bé téng c6t thép d€ nang cao kha nang khang luc khi chiu tai
trong dac biét.

St dung nhiéu loai vat liéu, v6i d6 day khac nhau tuy theo tiing
yéu cu, nhiém vu cu thé dé gia cudng cho tdm bé téng cét thép
dap uing dugc doi héi chia thuc tién.

Tai trong dac biét dugc dat tryc ti€p trén cac loai tdm bé tong
chua c6 gia cuding, c6 gia cudng vdéi cac lugng né khac nhau.

2.2, Cong tac thi nghiém

S dung cac tdm bé tong khi chua dugce gia cudng, khi o gia
cudng bang cac loai vat liéu méi véi d6 day khac nhau dé chiu tai
trong dac biét (tai trong nd).

Tac gia da thiét ké mé hinh thi nghiém dam bao do dugc gia tri
bién dang, chuyén vi tai vi tri trong tdm clia tdm bé tong c6t thép
khi chiu tai trong dac biét.

Bai thir né dugc bé tri & vi tri dam bao cac diéu kién vé thi
nghiém né nhu cach xa khu dan cu, c6 hé théng canh bao an toan
khi gay ng, dam bao yéu t6 méi trudng.

Sau méi lan thir nghiém né tac gid do dugc gia tri bién dang,
chuyén vi tai vi tri trong tdm clia tdm bé téng cét thép.

2.2.1. Thiét bi phuc vu thi nghiém

Hinh 1. May do dong NI SCXI-1000DC

a) May do dong NI SCXI-1000DC

May do déng da kénh NI SCXI-1000DC la thiét bi do dong da
kénh hién dai do hang National Instrument clia My ché tao. Toc d6
do 18y mau cGa may c6 thé dat t6i 9600 mau/s vi muc nhiéu cuc
thap. Trén may b6 tri 4 khe cdm dung dé€ cam cac loai cac do khac
nhau. Cac loai cac nay c6 thé do dugc rat nhiéu cac phép do khac
nhau nhu do gia t6c, do bién dang, chuyén vi, do dién ap. May do
NI SCXI-1000DC dugc diéu khién hoan toan bdng may tinh théng
qua két ndi USB. St dung phan mém diéu khién LABVIEW la mot
phan mém do - phan tich néi tiéng trén thé gisi dé do cac gia tri
bién dang, chuyén vi.



b) Tenso duing dé do bién dang cho tdm bé téng cdt thép.

R:fixed resistor
\ Strain gage

¢) Cac dau do chuyén vi

Thiét bj nay dung dé do chuyén vij tai vi tri trong tdm cla tdm
bé tong cot thép.

Hinh 3. Thi nghiém da gié tri chuygn vi, bién dang déi vai tém BTCT

2.2.2. Céng tac hiéu chuan

Céc trang thiét bi déu dugc hiéu chuan vé vi tri ban dau trudc
méi lan thi nghiém dam bao tin hiéu thong xuét, gia tri nhan dugc
t6t nhét, gidm t6i da cac yéu t8 c6 thé gay anh hudng dén gia tri do.

Sau méi lan thi nghiém c6ng tac thu ron, trién khai bai thi
nghiém mdi, cing nhu hiéu chudn cac trang thiét bi phuc vu do
dugc kiém tra chi tiét, day du.

2.2.3. Trinh ty thi nghiém

Téc gia ti€n hanh thi nghiém déi véi tdm bé tong c6t thép chua
gia cudng trudc, véi lugng né khac nhau dugc dat truc tiép trén
tdm bé téng, cac trang thiét bi dugc gan phia dudi tdm bé téng cot
thép dé€ do dugc gia tri bién dang va chuyén vi tai vi tri trong tam
cUa tam BTCT.

Tac gia cling sé tién hanh thi nghiém d6i véi cac tam bé téng
c6t thép dugc gia cudng bang vat liéu mdi, véi do day 16p gia
cudng khac nhau va lugng né dugc dat truc ti€p trén tdm bé tong,
céc trang thiét bi dugc gan trén tdm bé tong c6t thép dé do duac
gia tri bi€n dang va chuyén vj tai vj tri trong tam cla tam.

2.3. Tién hanh do gia tri chuyén vi tai vi tri trong tam cua
tam bé tong cét thép (BTCT)

a.Théng s6 ban dau:

- S dung tdm BTCT kich thudc 500 x 500 x 7 (mm), Bé tong
Mac 300 #.

- St dung tai trong dac biét: Gay né luong thuéc né TNT, M =200 g;
M =400 g; M = 600 g dugc dat tryc ti€p trén tam BTCT.

- Chiéu day vat liéu Son Pulyurea gia cudng: 3(mm)

- Chiéu day vat liéu Sgi FRP gia cudng: 3(mm)

b. Cac gia tri can do:

- Vi tri do: Tai trong tam cudia tam BTCT

- Gia tri do s6 1: Gia tri chuyén vi; Gia tri do s6 2: Gia tri bién dang

2.3.1. Két qua thi nghiém khi sit dung lugng né TNT véi
khéi lugng M =200 g

Trudng hgp 1: P8i véi tdam BTCT chua dugc gia cudng vat
liéu khang luc

Hinh 4: Gia tri do chuyén vi
Trudng hgp 2: Déi véi tdm BTCT da dugc gia cudng bing
vat liéu FRP

Tare——

Pt g i s

Hinh 5: Gia trj do chuygn vi thi nghiem lan | Hinh B: Gia trj do chuyén vj thi nghigm lan 2

Hinh 8: Gi tri do chuygn v thi nghiém lan 4 Hinh 3: Gi trj do chuygn vi thi nghiem |an &
Trudng hop 3: P8i véi tam BTCT gia cudng bang vat liéu
Son Pulyurea

[ERra—

Hinh 10 Gié trj do chuyén vi l4n thi nghigm | Hinh I1: Gié tri do chuygn vi lan thi nghigm 2

b s

Hinh 12: Gia tri do chuyén vi lan thi nghiém 3
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Bang 1: So sanh gid tri chuyén vi gilta tdm BTCT 6 gia cudng Sgi FRP va khéng c6 gia cudng

Trong lugng Do gid gid tri chuyén vi tai vi tri gitia tdm BTCT Ty & % giiia tdm c6
STT thudcng Tam khdng Tém c6 gia cudng bang vat ligu Sgi FRP gia cuong/ tam
(TNT) gia cudng Lan1 Lan2 Lan3 Lan 4 Lan5 Gid tri Trung binh (TB) khong gia cung
Q) ) @) 4 () (6) ) (8) 9 (10)
1 2009 0,665 0,61 0,62 0,605 0,605 0,625 0,613 92,18 %
Bang 2: So sanh gia tri chuyén vi gilta tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng
Trong lugng Do gid gid tri chuyén vi tai vi tri giiia tim BTCT Ty 1& % giifa tdm c6
STT thudc nd Tam khong gia Tdm 6 gia cudng bang vat liéu Son Polyurea gia cudng/ tam
(TNT) Cung Lan1 Lan 2 Lan3 Lan4 Lan5 Gid tri Trung binh (TB) khong gia cuong
] 2) B) 4 (5 (6) 7 (8) 9 (10)
1 200g 0,665 0,60 0,605 0,609 - - 0,605 90,98 %

Hinh 14: Gia tri do chuyén vi lan th nghiém |

Hinh 16: Gia trj do chuygn vi ldn thi nghiem 3

2.3.2. Két qua thi nghiém khi s&t dung lugng n8 TNT véi
khéi lugng M =400 g
Trudng hgp 1: P3i véi tdm BTCT chua dugc gia cudng vat
liéu khang

Hinh 13: Gié trj do chuyén vi

liéu Son Pulyurea

Truéng hgp 2: PGi véi tam BTCT da dugc gia cudng bang
vat liéu FRP

Hinh 18: Gié trj do chuyén vi lan thi nghigm |

Hinh 15: Gié tri do chuyén vi lan thi nghiem 2

Hinh 17 Gia tri do chuygn vi lan thi nghigm 4

Hinh 18: Gia trj do chuygn vi lan thi nghigm &

Trudng hgp 3: Déi véi tdim BTCT dugc gia cudng bang vat

Bang 3: So sanh gia tri chuyén vi gilfa tdm BTCT 6 gia cudng Sgi FRP va khéng c6 gia cudng

Hinh 20: Gié trj do chuygn v |4n thi nghigm 2

Hinh 21: Gi tri do chuyén vi |an thi nghigm 3

Trong lugng Do gid gid tri chuyén vi tai vi tri gidta tdm BTCT Ty 1€ % gita tam c6
STT thuc nd Tam khong gia Tdm c6 gia cudng bang vat liéu Sei FRP gia cuong/ tam
(TNT) udng Lan1 Lan2 Lan3 Lan 4 Lan5 Gia tri Trung binh (TB) khéng gia cuong
m ) €) “ ©) (6) @) (8) 9 (10)
1 4009 0,81 0,665 0,66 0,575 0,775 0,705 0.676 83,46%
Bang 4: So sanh gia tri chuyén vi gilta tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng
Trong lugng Do gid gid tri chuyén vi tai vi tri gitia tdm BTCT Ty 1& % gidia tdm c6
ST thuc nd Tam khdng gia Tam c6 gia cudng bang vat liéu Son Polyurea gia cuong/ tam
(TNT) udng Lan 1 Lan 2 Lan3 Lan4 Lan 5 Gid tri Trung binh (TB) khdng gia cuong
) ) @) 4 () (6) ) (8 9 (10)
1 400g 0,81 0,78 0,71 0,70 - - 0,73 90,123%
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2.3.3. Két qua thi nghiém khi s&t dung lugng n8 TNT véi
khéi lugng M =600 g
Trudng hgp 1: P3i véi tdm BTCT chua dugc gia cudng vat
liéu khang luc

06.2021 | ISSN 2734-9888

Hinh 22: Gié trj do chuyén vi



Trudng hop 2: D8i véi tdam BTCT dugc gia cudng vat liéu

FRP
Hinh 23: Gié trj do chuyén vi lan thi nghigm | Hinh 24: Gié trj do chuygn vi 1an thi nghigm 2

Hinh 25: Gié tri do chuyén vi lan thi nghigm 3

Hinh 26: i tri do chuyén vi lan thinghigm & Hinh 27: Gi tri do chuyén vi lan thi nghiem 4

Trudng hogp 3: Péi véi tdim BTCT dugc gia cudng bang vat
liéu Son Pulyurea

Hinh 28: Gia trj do chuyén vi l4n thi nghigm | Hinh 29: Gia trj do chuyén vi [4n thi nghigm 2

Hinh 30: Gia tri do chuyén vi lan thi nghigm 3

Bang 5: So sanh gia tri chuyén vi gilta tdm BTCT 6 gia cudng Sgi FRP va khong cé gia cudng

Trong lugng Do gid gid tri chuyén vi tai vi tri gitra tdm BTCT Ty 1& % giiia tdm c6
STT thudcné Tém khong Tam ¢6 gia cudng béng vat liéu Sei FRP gia cutng/ tam
(TNT) gia cudng Lan1 Lan2 Lan3 Lan4 Lan 4 Gid tri Trung binh (TB) khdng gia cudng
m ) 3) 4 () (6) ) (8) ) (10
1 600g 0,92 0,78 0,694 0,695 0,71 0,695 0,715 71,12%
Bang 6: So sanh gia tri chuyén vi gitia tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng
Trong lugng Do gid gid tri chuyén vi tai vi tri giita tdm BTCT Ty 18 % gira tam co
STT thudc né Tam khdng Tdm cd gia cudng bang vat liéu Sen Polyurea gia cuong/ tam
(TNT) gia cudng Lan1 Lan 2 Lan3 Lan4 Lan 5 Gid tri Trung binh (TB) khdng gia cuong
m 2 €) “ () (6) 7 ®) ) (10)
1 600g 0,92 0,8 0,795 0,715 - - 0,77 83,695%

2.4. Két qua thi nghiém do bién dang

2.4.1. Khi st dung lugng né TNT v6i M =200 g

Trudng hgp 1: P3i véi tdm BTCT chua dugc gia cudng vat
liéu khang luc

Hinh 31: Gia trj do bién dang
Trudng hgp 2: Déi véi tdim BTCT dugc gia cudng bang vat
liéu Sgi FRP

Hinh 3Z: Gia trj do hién dang lan thi

Hinh 33: Gia tri do bign dang |an thi
nghiém |

nghiém 2

Hinh 34: Gig trj do bign dang lan thi nghigm 3

g e T TR TR T

Hinh 38: Gia tri do bign dang lan thi Hinh 36: Gié tri do bién dang lan thi
nghiem 4 nghiém 8

Trudng hop 3: DPéi véi tdim BTCT dugc gia cudng bang vat
liéu Son Pulyurea

Hinh 38: Gia trj do bign dang an thi
nghiém 2

Hinh 37: Gié tri do bign dang lan thi
nghiém |
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Hinh 33: Gia tri do bign dang |an thi nghiem 3

Bang 7: So sanh gia tri bién dang gitta tam BTCT c6 gia cudng Sgi FRP va khong co gia cudng

Do gid tri bién dang tai vi tri gitia tdm BTCT (mm) Ty 18 % gitia tam ¢6
Trong lugng P P T— S .
ST thubend TNT Tam khong Tam gia cuong bang vat liéu Sgi FRP gia cudng/ tam
gia cuong Lan1 Lan2 Lan3 Lan4 Lan 5 Gid tri Trung binh (TB) |  khéng gia cuting
) ) 3) ©) ©) (6) ) (8) 9 (10)
1 2009 0,0001 0,000085 0,000085 0,000072 0,000075 0,00008 0,00079 79,4%
Bang 8: So sanh gia tri bién dang gilra tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng
Trong lugng Do gid tri bién dang tai vi tri gitia tam BTCT Ty 18 % gitia tam ¢6
STT thudcng Tam khong Tam gia cudng bang vat liéu Son Polyurea gia cuong/ tam
(TNT) gia cuong Lan 1 Lan2 Lan3 Lan4 Lan5 Gid tri Trung binh (TB) khdng gia cuong
(1 ¥)] ©) “ (5 (6) ) (8) )] (10)
1 2009 0,00012 0,0001 0,000082 0,000072 - - 0,000085 70,56%

2.4.2. Khi st dung véi lugng nd TNT véi M= 400 g

liéu khang luc

e R R

Trudng hgp 1: P8i véi tdam BTCT chua dugc gia cudng vat

Hinh 44: Gi4 tri do hign dang |an thi

nghigm 4

e

Hinh 43: Gia trj do bign dang lan thi

nghigm a

Trudng hop 3: Déi véi tam BTCT dudc gia cudng bang vat

Hinh 400: Gia trj do bign dang
Trudng hgp 2: Déi véi tam BTCT dugc gia cudng bang vat
lidu Sgi FRP

Hinh 41: Gia trj do bign dang l4n thinghiem | Hinh 42: Gia trj do bign dang an thi

nghiém 2

Hinh 43: Gi trj do bign dang lan thi nghigm 3

liéu Son Pulyurea

Hinh 48: Gia tri do bign dang lan thi

nghigm |

Hinh 47: Gia tri do bign dang lan th

nghigm 2

Hinh 48: Gia trj do bign dang lan thi nghigm 3

Bang 9: So sanh gia tri bi€én dang gitia tam BTCT c6 gia cudng Sgi FRP va khéng co gia cudng

Do gid tri bién dang tai vi tri gita tdm BTCT (mm) e e
PP U r—— Ty 18 % giita tam cd gia
Trong lugng T Tam gia cuong bang vat liéu Sgi FRP R P
STT o Tédm khong gia — cudng/ tdm khong gia
thudcnd TNT Qi Lan1 Lén2 Lin3 Lin4 Lin5 Gid r Trung adn
9 binh (TB) 9
M 2 3) (4) (5) (6) 7 (8) 9 (10)
1 400¢ 0,00056 0,00045 0,00035 0,0003 0,00032 0,00035 0,000354 63,21%
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Bang 10: So sanh gia tri bién dang gilra tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng

Trong lugng Do gid trj bién dang tai vi tri gilfa tdm BTCT Ty 1€ % gita tam ¢6
STT thudcnd Tam khong gia Tam gia cuting hang vét liéu Son Polyurea gia cuong/ tam
(TNT) Cudng Lan1 Lan 2 Lan3 Lan4 Lan5 Gid tri Trung binh (TB) khéng gia cuong
m ) €) 4 () (6) ) 8) ) (10)
1 400¢ 0,00056 0,0005 0,00045 0,0004 - - 0,00045 80,36%

2.4.3. Khi st dung véi lugng nd TNT véi M =600 g
Trudng hop 1: Déi véi tam BTCT chua dugc gia cuéng vat

liéu khang luc

liéu Sgi FRP

N rgpiamst pact stake

— T

Hinh 49: Gié trj do bign dang
Truéng hgp 2: Péi véi tdm BTCT dugc gia cudng béng vat

EE=TEEET

| T s

Hinh a0: Gia tri do bign dang lan thi nghiém |

Hinh 83: Gia tri do bign dang lan thi
nghiém 4

liéu Son Pulyurea

Hinh 3: Gia tri do bign dang lan thi

nghigm |

Hinh al: Gi tri do bign dang lan thi nghiem 2~ Hinh 82 Gia trj do bign dang lan thi

nghiém 3

Hinh 4: Gia tri do bién dang |an thi

nghiém a

Trudng hgp 3: Déi véi tdim BTCT dugc gia cudng bang vat

Hinh aB: Gia tri do bign dang |an thi

nghigm 2

Hinh a7: Gié tri do bién dang |an thi nghigm 3

Bang 11: So sénh gia tri bién dang gilta tdm BTCT c6 gia cudng Sgi FRP va khéng cé gia cudng

Do gid tri bién dang tai vi tri gilta tdm BTCT (mm) Ty 18 % gitia tam
Trong lugng T P T—— PO
ST thudend TNT Tam khong gia Tam gia cudng bdng vat liéu Sgi FRP €0 gia cuong/ tam
ung Lan1 Lan2 Lan3 Lan4 Lan5 Gid tri Trung binh (TB) | khéng gia cuting
m @) &) G ©) (6) @ 8) 9 (10)
1 600 g 0,00058 0,00041 0,00042 0,0004 0,00043 0,00045 0,00042 72,75%
Bang 12: So sanh gi tri bién dang gitia tdm BTCT c6 gia cudng Son Polyurea va khéng cé gia cudng
Do gid tri bién dang tai vi tri gilia tam BTCT Ty & % giiia tam
Trong lugng — o —— ST
STT thusic nd (TNT) Téam khong gia Tam gia cudng bdng vat liéu Son Polyurea €0 gia cudng/ tam
udng Lan1 Lan2 Lan3 Lan4 Lan5 Gid tri Trung binh (TB) | khdng gia cudng
m ) €) 4 () (6) ) 8 ) (10)
1 600 g 0,00058 0,00052 0,00049 0,00042 - - 0,00048 82,18%

2.5. Két luan

Bing phuong phap thuc nghiém ta da xac dinh gia tri chuyén vi,
bién dang tai vi tri trong tdm clia tam BTCT c6 gia cudng bdng vat
liéu Son Pulyurea va vét liéu Sgi FRP so vé6i tam BTCT chua gia cudng,
qua do sé giup cac chuyén gia lya chon st dung loai vat liéu phu
hop dé gia cudng tdm BTCT khi chiu tai trong dac biét vira ddam bao
yéu t6 nang suic khang luc cho céng trinh phuc vu nhiém vy an ninh
- quéc phong va dam bao dugc yéu t6 kinh té - ky thuat.
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