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Nghién cuu, cac loai vat lieu son polyurea
va soi FRP trong gia cuong két cau chinh
cong trinh chiu tac déng cuaa tai trong n6

Research, materials of polyurea paint and FRP fiber in main structure reinforcement are

affected by explosive loads

> TS NGUYEN HUU THE
Hoc vién Ky thuat Quan su - B& Qudc phong
Email: thepp@mta.edu.vn

TGM TAT

Ndi dung bai bao khoa hoc trinh bay két qué thi nghiém hign
trudmg xac dinh bign dang cia cac ket cau chinh trong cac cang
trinh phuc vy nhigm vy quéc phang, an ninh hodc cang trinh dan
st khi chiu tac dang cia tai trong dac biet (tai trong nd) o céc
khoang cach khac nhau, trong legng thudc nd thay ddi trong diéu
kien thai tigt binh thuang khi duge gia cwang béng vat ligu Son
Pulyurea hodc soi FRP. Tir cac ket qué thi nghiem céc chuyén gia
sé lya chon vat ligu dé ong dung trong gia cudng ket céu cing
trinh nham ting cudng kha nang khang luc cho céng trink phuc vy
nhitng nhiém vy dac bigt.

Tir khaa: Son polyurea, Sgi FRP, tai trong dac bigt.

ABSTRACT:

Content of scientific articles presenting results of field tests to
determine deformations of major structures in works serving
national defense, security or civil works when affected by special
loads (blast load) at different dictances, the explosive weight
varies under normal weather conditions when reinforced with
pulyurea or frp fiber paint material. From the experimental
results, experts will choose materials to be used in reinforcing
structures in order to increase the resistance of the building to
serve special tasks.
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1.DAT VAN PE

Hién nay, véi su phat trién cta khoa hoc ky thuat, cac loai vi
khi cong nghé cao dugc phat trién va ung dung ngay cang nhiéu
trong cac cudc chién tranh, khiing bé. Trong khi d6 cac céng trinh
phuc vu an ninh quéc phong, dan sinh lai dugc tinh toan, thiét ké &
nhing giai doan trudc, do vay can dugc gia cudng, nang cap
khang luc cho céc cong trinh dé tiing budc dap ung yéu cau nhiém
vu trong tinh hinh méi.

2.DAT BAI TOAN VA CONG TAC THi NGHIEM

2.1.Pat bai toan

Trong cac cong trinh phuc vu nhiém vu quéc phong, an ninh
va cac cong trinh dan sy bao gid cling ¢ nhiing két cdu chiu luc
chinh, chinh vi vdy nhém nghién clu da st cac vat liéu méi nhu
Son Pulyurea va tdm FRP @€ gia cudng, nang cap khang luc cho
coéng trinh phuc vu céc nhiém vu cu thé theo yéu cau cla qudc
phong, an ninh.

2.2, Cong tac thi nghiém

S dung vat liéu c¢6 tinh nang hap thu nang lugng nhu Son
Pulyurea hodc tdm FRP dé gia cudng két cau chinh cla cong trinh
nhu cot bé tdng cot thép, dam bé tong cét thép hodc tudng gach.
Nhdm nang cao khd ndng khang luc cho céng trinh dé sir dung
cho cac nhiém vu dac biét quéc phong, an ninh.

S dung cac lugng né khac nhau, dit & cac khoang cach khac
nhau, day la loai tai trong dac biét tac dong 1én céc két cau chinh
clia cong trinh.

S dung céac Tenso dan vao mét so vi tri trong yéu cla két cau
dé do bién dang cla két ciu khi chiu tdc dong cta dang tai trong
dac biét.

2.2.1. Thiét bi thi nghiém

Hinh 1. Mdy do ddng NI SCXI-1000DC



May do déng da kénh NI SCXI-1000DC la thiét bi do dong da
kénh hién dai do hang National Instrument cGia My ché tao. T6c d6
do 18y mau ctia méy c6 thé dat t6i 9600 méau/s vSi mic nhiéu cyc
thap. Trén may bé tri 4 khe cdm dung dé cdm cac loai cac do khac
nhau. Céc loai cac nay c6 thé do dugc rat nhiéu cac phép do khac
nhau nhu do gia téc, do bién dang, chuyén vi, do dién ap. May do
NI SCXI-1000DC dugc diéu khién hoan toan bang may tinh théng
qua két néi USB. Phan mém diéu khién LABVIEW |a mot phan mém
do - phan tich ndi tiéng trén thé gidi.

D4t cac Tenso (diém do) tai cac vi tri trong yéu cla cac két ciu
chinh d6i véi cong trinh d€ ghi nhan su bién dang cta két cau khi
chiu tai trong dac biét (tai trong nd).

St dung lugng né véi khéi lugng tir 200g + 400g, véi khodng cach
thay d&i tir 0+50 (cm).

Hinh 2. Mé hinh thi nghiém cac két cdu chinh

2.2.2. Céng tac hiéu chuan

Chuén bi bai thi nghiém cu thé bé tri vi tri d&t cdc may do, vi tri
b6 tri luc lugng cdnh gidi, vi tri ctia luc lugng gay né.

Lam céng tac hiéu chudn cic thiét bj do, kiém tra théng mach
déi véi thiét bi gay né.

2.2.3. Céng tac chuan bi

Lam vé sinh cac cau kién trudc khi tién hanh lam thi nghiém,
kiém tra cac thiét bi do, théng mach clia may gay né, day dién
nhan tin hiéu tir Tenso dén may do.

Tién hanh dat thudc né véi lugng né tir 200g + 800g va khoang
céch thay d&i tr 0 + 750 cm

2.3. Két qua thi nghiém ddi véi cot, dam bé téng cot thép
Mac 250, kich thudc 20 cm x 20 cm

Phan 1: S& dung thuéc nd TNT véi khéi lugng thudc né
M=200 (g) va khoang cach dén vi tri dit diém do R=750 (mm)
a) Déi vai két cau cot, dam bé tong (BTCT) chua dugc gia cudng
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Hinh 6: Bi€u d6 gia tri bién dang tai vi tri (CH2)
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Hinh 8: Bi€u d6 gia tri bién dang tai vi tri (CHO)
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Hinh 14: Biéu d gia tri bién dang tai vi tri ((H2)
Bang 1. Khao sat gia tri bién dang cla cot, dam BTCT, st dung thudc né TNT véi M = 200 (g); R=750 (mm)
Dam, Cét Bé tong c6t thép (BTCT) Tylé % Tylé %
STT Vi tri do o Gia cuong béng vat Gia cuong bang vat | gitfa(4)va | giiia(5)va
Chua gia cugng liéu Soi FRP liéu Son Polyurea (3) (3)
(1) ) (3) (4) (5) (6) (7)
1. CHO 0.000180 0.000063 0.00007 35,00% 38,89%
2. CH1 0.000175 0.000092 0.00006 52,57% 34,28%
3. CH2 0.000225 0.000094 0.00007 41,78% 31,11%
4. Gia trj Trung binh 0.000193 0.000083 0.00007 43,00% 36,26%
Nhan xét: Két cdu cot, dam BTCT khi dugc gia cudng bang vat
lieu Sgi FRP, Son Pulyurea da ting kha nang chiu bién dang Ién L~
hon 30% so vai khi chua dugc gia cudng bang vat liéu hap thu
nang lugng mdi. L = 4 ]
Phan 2: S& dung thudc né TNT véi khéi lugng M=400 g va ’
khoang cach dén vi tri do R=750 mm @
a) P3i vai cét, dam BTCT chua dugc gia cudng
w3
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Hinh 15: Sa d6 bé tri cac diém do bién dang
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Hinh 16: Biéu do gid tri bién dang tai vi tri (CHO)
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Hinh 20: Biéu d6 gid tri bién dang tai vi tri (CHO)
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Hinh 22: Biéu d6 gid tri bién dang tai vi tri ((H2)
¢) Déi véi cdt, dam BTCT dugc gia cudng
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Hinh 25: Biéu dd gia tri bién dang tai vi tri (CH1)
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Hinh 26: Biéu do gia tri bién dang tai vi tri ((H2)

Bang 2. Khao sat gia tri bién dang clia cot, dam BTCT, st dung thudc nd TNT véi M = 400 (g); R=750 (mm)

Dam, Cét Bé tong c6t thép (BTCT) Tylé % Tylé %
STT Vitri do Chua aia cudm Gia cuong béng vat Gia cudng bingvat | 9itfa(4)va | gilfa (5)va
9 9 lidu Soi FRP liégu Son Polyurea 3) 3)
(1) (2) (3) 4) (5) (6) (7)
1 CHO 0.000240 0.00021 0.000085 87,50% 35,42%
2. CH1 0.000223 0.00022 0.00012 98,65% 53,81%
3. CH2 0.000315 0.00023 0.00013 73,01% 41,27%
4. Gia tri Trung binh 0.000259 0.00022 0.000112 84,94% 43,24%
Nhan xét: Khi két cau cét, dam BTCT dugc gia cudng bang vat ' Chart Title
liéu Sgi FRP, Son Pulyurea da lam tang kha nang chiu bién dang lén -
hon 40% so vdi khi chua dugc gia cudng bang vat liéu hap thu
nang lugng méi. o
Phén 3: Sir dung thuéc nd TNT véi khéi lugng M=200 (g) va B i
khoang cach dén vi tri dat diém do R=200 (mm) il i e
a) Déi vai cdt, dam BTCT chua dugc gia cudng vat liéu M r————]
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Hinh 28: Biéu d6 gia tri bién dang tai vi tri (CH1)
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Hinh 29: Biéu d6 gid tri bién dang tai vi tri ((H2)

b) B&i véi cot, dam BTCT dugc gia cudng bang vat liéu Sgi FRP
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Hinh 30: Biéu d6 gid tri bién dang tai vi tr (CHO)
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Hinh 31: Biéu d6 gid tri bién dang tai vi tri (CH1)




Chart Title

o [P
£ L LT

(ol g i)

Aoy s

Hinh 32: Biéu d6 gia tri bién dang tai vi tri (CH2)
) Déi véi cdt, dam BTCT dugc gia cudng bang vat liéu Son
Polyurea
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Hinh 33: Biéu dd gia tri bién dang tai vi tri (CHO)
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Hinh 34: Biéu do gia tri bién dang tai vi tri (CH1)
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Hinh 35: Biéu do gid tri bién dang tai vi tri (CH2)

Bang 3. Khao sat gia tri bién dang clia c6t, ddm BTCT, st dung thudc né TNT véi M = 200 (g); R=750 (mm)

Dam, Cét Bé tong c6t thép (BTCT) -
2 s o) i ylé %
L. Ty lé % giira o s
STT Vitrido o Gia cuong biang vat | Gia cuong béng vat (4)va (3) gita (5) va
Chua gia cudng a 3)
liéu Soi FRP liéu Son Polyurea
(1) ) 3) (5) (6) 7)
1. CHO 0.00025 0.000125 0.00014 50,00% 56,00%
2. CH1 0.00040 0.000127 0.000225 31,75% 56,25%
3. CH2 0.00040 0.000055 0.00008 13,75% 20,00%
4. Gia trj Trung binh 0.00035 0.000102 0.000148 29,14% 42,28%
Nhan xét: Khi két cau cot, dam BTCT dugc gia cudng bang vat TAI LIEU THAM KHAO

liéu Sgi FRP, Son Pulyurea da lam tang kha nang chiu bién dang
gan 30% so vdi khi chua dugc gia cudng bang vat liéu hap thu
nang lugng mdéi.

2.4. Két luan

S dung phuong phap thuc nghiém dé nghién ciu, ing dung
vat liéu méi nhu Soi FRP va Son Pulyurea trong viéc gia cudng cac
két cau chiu luc chinh nhu c6t, ddm dé nang cao suc khang luc cho
céng trinh phuc vu nhiém vu bao vé an ninh, quéc phong va céng
trinh dan su khi chiu dang tai trong dac biét nhu tai trong né, tai
trong déng dat. Do vay viéc Ung dung vat liéu mai dé nang cao suc
khang luc cho céng trinh rat co gia tri thuc tién trong viéc cai tao,
slia chifa va gia c6 cac cong trinh hién dang khai thac do thai gian
da xuéng cip, ma van dam bao dugc kién tric, cdng nang cla
cOng trinh.
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