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Tom tat: Panh gia téc dong va pha hdy cla
lwong né gén véi céc cau kién la bai toan rat phirc
tap va c6 sai so Ion. O Viét Nam, tinh toan nay hién
nay chi yéu str dung mét sé cong thirc thuc nghiém
tham khao da cé. Két qué thuc nghiém chi phu hop
trong pham vi thuc nghiém dé ra va con cé nhiéu
sai léch déng ké so véi thuc té tai hién truong. Bai
bao tap trung vao nghién ctru va danh gia sw pha
hdy cua téi trong nbé gén déi véi bé téng cét thép
theo phwong phap thuc nghiém tai hién trurong va
mé phéng s6 bang phadn mém ABAQUS.

Tw khoa: N6 gén, phé hady bé tong cét thép, mo
hinh Holmquist - Johnson - Cook, mé hinh Johnson
- Cook, m6 hinh CONWEP.

Abstract: Evaluation of and fracture failure of
contact blast loading on structural components is
normally a complicated issue with errors. In
Vietnam, the problem has been solved by applied
some empirical models in the litterature. However,
the experimental results are only suitable for each
case study and still have significant deviations in
comparison with reality. The paper is aimed to
assess the fracture failure mode of reinforced
concrete components under blast loading using both
on site experiment and numerical simulation in the
ABAQUS program has been evaluated.

Keywords: Blast loading, demolition of
reinforced concrete, explicit time integration,
Holmquist - Johnson - Cook model, Johnson - Cook
model, CONWEP model.

1. Gi¢i thiéu

Trén thé gi&i cac nghién ctru vé tac dung ctia nd
lén két cAu bé téng cbt thép da duoc thwc hién
trong cac thap ky qua. M6t vai nghién clru xac dinh
tai trong va pha hoai do né dé dwa ra tai trong
twong dwong cho sy pha hoai do, lam can c bwéc
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dau nghién ctu ly thuyét vé pha hoai do nd [2,3].
Kot va cs. [4,5] da dé xuat cac phwong phap ly
thuyét vé sy pha hoai cia bé téng dwdi tac dung
clia tai trong nd, tuy nhién cac phwong phap nay chi
dwa trén moét sé gid dinh don gidn lam anh hwéng
dén tinh chinh xac cta két qua. Vao cubi nhirng
nam 1980, moét loat cac thir nghiém nd bé téng da
duwoc McVay [6] tom tat, cac théng sb anh huéng
dén sw pha hoai ctia bé téng nhw: khodng cach,
trong lwong chét nd, do day twong, cwong d6 bé
téng, phu gia bé téng va ham lwong cbt thép da
dwoc nghién ctru. Wang va cs. [7] da tién hanh cac
th&r nghiém né trén cac thm bé tong cbt thép (BTCT)
vubng véi khdi lwong thubc nd khac nhau, két qua
dwgc quan sat, nghién ctru qua dé sir dung dé xac
minh md hinh sb cta ching. Dwa trén lwong 16n
cac co s& dir liéu tlr cac th&r nghiém nd trén tdm
san va twong bé tong cbt thép, Marchand va cs. [8]
da phat trién thuat toan vé niét dudi tac dung cla tai
trong nd ddi v&i tAm san va twong bé tong cot thép.
Céc nghién clru trén cho thay, ing x co hoc cla
bé téng chiu tac dong cua tai trong nd gan rat phirc
tap. Khd nang chiu tac déng tai trong nd clta céu
kién bé tong cbt thép khong duoc cao, sw pha hoai
xuét hién kém theo sw phat trién nhanh clia cac vét
nirt 1am cho cong trinh rat dé bi pha hoai.

O Viét Nam, cac nghién ctru vé& van dé nd ciing
thwe hién trong nhitng ndm gan day [1]. Viéc nghién
ctu thwc nghiém va moé phéng sbé qua trinh tac
dung cua tai trong nd dbéi véi ciu kién bé téng cot
thép voi bé tdng B25 chwa dwoc cong bd. Muc tiéu
cla nghién cru nay la thr nghiém hién trwdng va
mé phdng lai qua trinh pha hoai ciu kién bé tong
cbt thép chiu tac dung ctia nd gan. Cac cau kién bé
tong cbt thép cé cung kich thuwéc da dwoc ché tao
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va thir nghiém nd dé so sanh véi két qua mé phéng
sb. Tai trong nd gan cda thubc néd TNT. T cac
tham sb& mod hinh vat liéu c6 dwoc sau khi thi
nghiém, tac gia tién hanh bang mé phéng sb bai
toan pha hady céu kién (BTCT) chiu tac dung cla tai
trong nd gan bang phdn mém ABAQUS [9], so sanh
va danh gia voi két qud thuc nghiém tai hién
trwong.

2. M6 phéng sé pha huy cau kién bé tong coét
thép chiu tac dung cua tai trong n6 gan

2.1 Co’ s& ly thuyét cua céc ving trong bai todn
moé phéng

a. Thudc nd: Thude nd dwoc tinh theo md hinh
CONWEP, ap lwc séng xung kich trong khéng khi
dwoc tinh theo tiéu chudn UFC 3-340-2 [10]. Théng
qua thye hanh mé phdng sé bang viéc st dung cac
moé hinh cho thubc nd nhw mé hinh SPH hay
CONWEP dé khao sat bai toan thi viéc st dung mé
hinh CONWEP cho két qua kha quan nhét.

b. Két ciu cong trinh: Déi v&i két cAu cong trinh
chiu tac dung cla tai trong né, sw bién dang cua
cla cac phan tlr két clu, vi tri cia mdi chat diém
trong mdi trwong két cdu dwgc md hinh héa bang
phwong phap lwéi Lagrange [11] dé gidi, chuyén vi,
van téc va gia téc clia cac nut cling nhw (ng suét va
bién dang cla cac phan tl trong ving nay nhan
duwgc nhd gidi cac phwong trinh bdo toan khbi
lwgng, déng lwong va nang lvgng. Phwong trinh
nay cung v&i mo hinh vat liéu cu thé va mot tap hop
céc diéu kién ban dau, diéu kién bién sé cho ta loi
gidi hoan chinh [12].

2.2 M6 hinh vt liéu dwoc str dung trong bai
toan mé phdéng

a. Bé tong: St dung mo hinh vat liéu Holmquist —
Johnson — Cook (HJC), cac tham sé cla md hinh
HJC dugc xac dinh bang phuwong phap do
Holmquist va cong sw dé& xuéat [13]. Loai bé tong
duwogc stir dung trong nghién clru nay la bé tong B25
hién chwa cé cac tham sé cho mé hinh HJC, do vay
tac gia da thyc hién cac thi nghiém nén don truc, thi
nghiém lap cling nhw cac thi nghiém ép ché va nén
ba truc bang may nén ba truc tai Phong thi nghiém
cla B6 moén Co s& ky thuat cong trinh/Vién Ky thuat
cobng trinh dac biét/Hoc vién Ky thuat Quan sy dé
dwa ra cac tham sb ctia mé hinh HJC cho bé téng
B25. O’ do tudi 21 ngay, 14 mau tht hinh try voi
chiéu dai 110mm va duweng kinh 54mm, dwoc dwa
ra khdi phong bdo dwdng va dwgc mai can than &
ca hai dau dé tao ra cac khu vwc phing va nhan
cho céac tAm chét tai, sau d6 ching dugc dua trd lai
phong bdo dwéng cho dén tudi thi nghiém.

Céc tham sb trong lwong riéng p,, cwong do
nén don truc f_, md dun dan héi E , hé sé Poisson
v, moé dun cat G, do bén kéo don truc T, hang sb
hw héng e, ., tham sb d&c trung cho dd bén cla

vat lieu B,N,P_,,u . dwoc xac dinh bang thi
nghiém. Céc tham sé dac trwng d6 bén vat liéu khac

AS_. .,D,,D,, dic trung cho téc do bién dang C,
ap lwc gi¢i han nén P

lock !
lwc nén g, , va cac hang sb vat lieu K ,K,va K,
dwoc xac dinh béng cac thi nghiém va dap va c?c
ther nghiém thanh ap lvc Split-Hopkinson, do dieu
kién th!' nghiém ha’n ché n{en c’é\c gia tri cla cac
tham s6 nay dwoc lay theo dé xuat b&i Holmquist va
cbng sw (1993) [13].

Twr d6 cac tham s6 cta md hinh HIJC cho bé
tong B25 dwoc xac dinh va liét ké trong bang 1.

max !

bién dang thé tich & ap

Bang 1. Céac tham sé mé hinh HJC cho bé téng B25

0, (kg/im®) G (Pa) A B C N €1 min
2406 11,292 x10° 0,79 1,405 0,007 1,085 0,0016
T (Pa) ] fc (Pa) ] Smax I:)crush (Pa)- /ucrush Plock (Pa) lulock
3,24 x10° 41,305 x10° 7 13,768 x10° 0,0007 1 x10° 0,08
D, D, K, (Pa) K, (Pa) K, (Pa)
0,04 1,0 85x10° -171 x10° 208 x10°

b. Cét thép: Str dung md hinh pha hiy do Johnson-Cook dé xuét, cac tham sb ctia phwong trinh trang théi,
mé hinh bén, mé hinh pha hiy ctia cbt thép dwoc 1y theo tai liéu [14,15] cu thé nhu bang 2:

Bang 2. CAc tham sé mé hinh vét liéu thép

E (MPa) v A (MPa) B (MPa) n Toee (K) Ty (K) m

200000 0,3 263 130 0,0915 1800 293,2 1

p (kg/m?) C D D, D, D, D, D,
7850 0,017 1 0,05 3,44 2,12 0,002 0,61

40

Tap chi KHCN Xa&y dung - s6 1/2021




KET CAU - CONG NGHE XAY DUNG

2.3 M6 hinh hinh hoc bai toan

0T

£
)

Hinh 1. M6 hinh hinh hoc bai toan

Y
z X

Nghién ctu sy pha huy va twong tac cta ciu
kién bé téng cbt thép dwéi tac dung cla tai trong nd
gan. CAu kién BTCT c6 chiéu dai 1,5m, tiét dién
0,2x0,2m dwoc gia cwdng bang 4 thanh thép @14,
cbt dai ®6a200 voi chiéu day bao vé 0,01m. Céu
kien BTCT chiu tac dung cla tai trong nd gan co
khéi lwgng 1600g dat chinh gitra, cach mat trén cau
kién BTCT 0,3m (hinh 1).

CAu kién BTCT dwoc mé t& nhw phan t& khdi
trong khi phan t& thanh ap dung cho thanh thép.
Lién két gitra cac phan t&r cta khdi bé téng va thanh
thép dwoc xac dinh theo lién két cirng. Ludi bé tong
dwoc chia min véi kich thwéec 5mm. Lwdi chiu lwc
va thép dai cling dwoc chia min v&i kich thuwdc 5mm
(hinh 2).

2.4 Két qué mé phéng sé

B

z‘l‘x ‘%

Hinh 2. Chia Iwéi phén ti cau kién BTCT cla
mé hinh mé phdng

Két chu bé téng dwoc md hinh hoéa bang
phwong phap lwéi Lagrange. Diéu kién pha huy
dwoc xac dinh theo tiéu chudn vat liéu ngudi dung
ty dinh nghia, st dung cac tham sb vat lieu nhw thi
nghiém da néu. Thubc ndé dwoc tinh theo md hinh
CONWEP, ap lwc séng xung kich trong khéng khi
dwoc tinh theo tiéu chuan UFC 3-340-2 [10].

Diéu kién bién: Ciu kién BTCT dwoc lien két
trén 2 gdi (u, = ur, =ur, =0) (hinh 3).

biémnd

Hinh 3. Diéu kién bién cla két cau

Két qua mo phdng s dwoc thé hién nhu trong hinh 4, 5, 6 va bang 3.

SDV_DAMAGE
(Avg: 75%)

+1.000e+00

Y ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asia Standard Time 2020

Step: Step-1

Increment 2335: Step Time = 3.0006E-04

Primary Var: SOV_DAMAGE

Deformed Var: U Deformation Scale Factor: +1.000e+00
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SDV_DAMAGE
(Avg: 75%)

+1,000e+00
+9.167e-01

+4.167e-01
+3.333e-01
+2.500e-01
+1.667e-01
+8.333e-02
+0.000e+00

Y ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Hov 26 11:43:03 SE Asia Standard Time 2020

Step: Step-1

Increment  16116: Step Time = 3.0001E-03

Primary Var: SDV_DAMAGE

Deformed Var: U Deformation Scale Factor: +1.000e+00
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SDV_DAMAGE
(Avg: 75%)

+1.000e+00

+8.333e-02
+0.000e+00

Y ODB: Job-3.0db Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asia Standard Time 2020

I Step: Step-1
z % Increment 6702: Step Time = 9.0004E-04
Primary Var: SDV_DAMAGE
Deformed Var: U Deformation Scale Factor: +1.000e+00

SDV_DAMAGE
(Avg: 75%)

+1,000e+00
+9,167e-01
+8.333e-01
+7.500e-01
+6.667e-01
+5.833e-01
+5.000e-01
+4.167e-01
+3.333e-01
+2.500e-01
+1.667e-01
+8.333e-02
+0.000e+00

¥ ‘ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asia Standard Time 2020

| Step: Step-1
Increment  8788: Step Time = 1.2001E-03
Primary Var: SDV_DAMAGE
Deformed Var: U Deformation Scale Factor: +1.000e+00

SDV_DAMAGE
(Avg: 75%)

+1.000e+00
+9.167e-01

+0.000e+00

I Step: Step-1
z X Increment  10206: Step Time = 1.5001E-03
Primary Var: SDV_DAMAGE

Deformed Var: U Deformation Scale Factor: +1,000e+00

SDV_DAMAGE
(Avg: 75%)

+1.000e+4-00
+9.167e-01
+8.333e-01

+8.333e-02
+0.000e+00

ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asia Standard Time 2020

Step: Step-1

Increment  27316: Step Time = 6.0001E-03

Primary Var: SDV_DAMAGE

Deformed Var: U Deformation Scale Factor: +1.000e+00

ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asla Standard Time 2020

SDV_DAMAGE

(Avg: 75%)

+1.000e-

SDV_DAMAGE
(Avg: 75%)

+1.000e+00

+0.000e+00

+00

ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asla Standard Time 2020

Step: Step-1

Increment 32788: Step Time = 7.5000E-03

Primary Var: SDV_DAMAGE

Deformed Var: U Deformation Scale Factor: +1.000e+00

ODB: Job-3.0db  Abaqus/Explicit 2020 Thu Nov 26 11:43:03 SE Asia Standard Time 2020
Step: Step-1
Increment  38304: Step Time = 9.0002E-03

Primary Var: SOV_DAMAGE
Deformed Var: U Deformation Scale Factor: +1.000e+00

Hinh 4. Qua trinh pha hdy céu kién BTCT theo thoi gian trén mé hinh mé phéng

i

780

all
e |

 J

Hinh 5. Kich thuéc ving pha hiy céu kién BTCT trén mé hinh mé phéng sé
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Thot gian (s)

Hinh 6. Bién dang doc truc tai phan tir 42307 (chinh gitra, mat dudi, & 1/4 chiéu dai cau kién)
va phéan t& 246742 (méat dwdi chinh gitka cau kién)

Bang 3. Kich thuéc viing pha hiy trén mé hinh mé phéng sé

Chiéu sau phé&u chan sup (mm)

Chiéu dai phéu chan sup (mm)

Chiéu dai viing pha hily mat bén (mm)

125 780

320

M6 phdng sb cho thdy quéa trinh pha hoai cla
céu kién bé téng cbt thép khi chiu tac dung nd gan
theo cac thdi diém 0,0003, 0,0009, 0,0012, 0,0015,
0,003, 0,006, 0,0075 va 0,009s (hinh 4), qua trinh
pha hoai cla nd gan la rat nhanh, dén thoi diém
0,009s tr& di vung pha hoai cla ciu kién dat dén
trang thai 1&n nhat, két qua vung bé téng cla ciu
kién BTCT bj séng nd tao phéu chan sup phia mat
déi dién véi lwong nd, chiéu dai phéu chan sup la
780mm, chiéu sau phéu chan sup 1a 125mm (bang
3). Con cbt thép trong cau kién BTCT gan nhw
khéng bi anh hwéng. Bién dang tai phan tr 42307
(chinh gitva, mat dwdi, & 1/4 chiéu dai chu kién
BTCT) dat gia tri 1a 0,2705 va bién dang tai phan to
246742 (mat dwdi chinh gitra ciu kién BTCT) dat
0,2849 sau d6 nhirng phan t&r bé téng tai vi tri d6 bi
pha hoai khdi ciu kién (hinh 6).

3. Thir nghiém nd pha hoai cau kién bé tong cét
thép

Téc gia tién hanh thir nghiém nb tai hién trwong
dé pha hoai cau kién BTCT c6 chiéu dai 1,5m, tiét
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dién 0,2x0,2m dwoc gia cwdng bang 4 thanh thép
®14, cbt dai a200 v6&i chiéu day bao vé 0,01m. Céu
kien BTCT chiu tac dung cua tai trong nd gan cé
khéi lwgng 1600g dat chinh gitra, cach mat trén céu
kien BTCT 0,3m, tac gia st dung khéi thuéc nd TNT
dang banh va céu tao lwong nb dang hinh khéi lap
phwong, trong coéng tac né xem day 1a khéi lvong
nd tap trung va co thé s dung tinh gan dung cho
cac cong thire cla lwong nd hinh cau (hinh 7). Xac
dinh dwgc thye trang bi pha hoai cta két cau. Tw do
so sanh két qua gitra thi nghiém va mé phéng.
3.1 Thir nghiém né pha hoai céu kién bé téng
cot thép
a. Chuan bji mé hinh thir nghiém

Mb6 hinh th&r nghiém ché tao tai xwéng bé téng
dic s&n Chém, kich thwéc va chét lwgng dam bao
ding theo yéu ciu bai toan, sau d6 duwoc van
chuyén dén thao truéng cla Hoc vién Ky thuat
Quan su tai Hoa Lac. Tai thao trwdng tién hanh lam
cong tac chuan bj (hinh 7).
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b. Thiét bj thi nghiém

- May do dong NI SCXI-1000DC: May do dong
da kénh NI SCXI-1000DC (hinh 8) la thiét bj do
dong da kénh hién dai do hang National Instrument
ctia My ché tao. Day 1a mét hé théng do théng minh
c6 cau hinh mém déo bang céach tich hop céc loai
card do khac nhau tuy theo muc dich thi nghiém cla

nguwoi str dung;

Hinh 8. May do déng NI SCXI—lOOODC

- Cam bién do bién dang: Trong thi nghiém, cam
bién do bién dang KC-60-120-A1-11 dwoc s dung
dé& do bién dang cla cu kién bé tong cét thép khi
chiu tac dung nd gan tai cac diém dudi day ciu kién
(hinh 9);

750

Vs Piém 2 /-Diém 10

o{
o
i

200

1500

»

o

Hinh 9. Vj tri g&n cdm bién do bién dang trén mé hinh thi» nghiém

- May diém héa FD200: May diém héa FD200
(hinh 10(a)) l1a loai may dung dé diém hoéa gay nb
cho téi da 200 kip nd dién. Thong sb co ban: dién
4p dau ra 3000V, thoi gian nap dién nhé hon 30
giay, dién ap ngudn 6VDC;

(a) May diém héa FD200

(b) Thubc nd TNT

- Thubc nd va kip né: Thubc nd dwoc st dung 1a
loai thudc né TNT dwoc duc thanh banh co khdi
lwong 200g, kich thwédc 100x50x25mm (hinh 10
(b)). Kip nd dién dwoc st dung 1a loai kip nd dién sb
8 (hinh 10(c)).

( ) I’ E—

p nd dien sb 8

Hinh 10. May diém hda FD200, thudc né TNT, kip né dién sé 8

c. Trinh tw thi nghiém
Tién hanh thi nghiém nd 1an lwvot véi thubc nd
TNT khdi lwong 1600g d&t chinh gitra, cach mat

44

trén ciu kién BTCT 0,3m véi trinh tw cu thé nhw
sau: D&t cAu kién BTCT vao vij tri dé thi nghiém lién
két chat; gan cac dau do bién dang tai cac diém 1
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(chinh gitra, mat dwdi, & 1/4 chidu dai cau kién
BTCT), diém 2 (mé&t dwdi chinh gitta clu kién
BTCT); c4u tao lwong nd va b tri lwong nd vao mo
hinh két cAu BTCT. Khi bé tri lwgng né, tat ca nguoi
khéng c6 trach nhiém phai ra khdi vi tri nd va rat vé
vi tri an toan theo qui dinh dwoc phd bién tai thao
trwong; kiém tra cong tac an toan trwédc khi né, cho

phép kiém tra mach nd; tién hanh né, kiém tra va xc
ly min cdm sau d6 do két qua thi nghiém.
3.2 Két qua thir nghiém

Két qua chu kién BTCT bi pha hoai sau khi né
cau kién BTCT nhw trong hinh 11(a), (b), (c) va
bang 4.

N — -
Wii2345678901 2246678 1)

e

LoamAR G RWANLY

ng chén sup ctia ciu kién BTCT sau khi nd

e

| &~ I

(C)‘Ehléu- caov

ung chén's

up cua BTC

*i.,' R

T sau khi nd gan

Hinh 11. Hinh anh c4u kién BTCT bj pha hdy sau khi né

Bang 4. Kich thwéc vung pha hdy trén mé hinh thr nghiém

Chiéu sau phé&u chan sup (mm)

Chiéu dai phéu chan sup (mm)

Chiéu dai vung pha hdy méat bén (mm)

130 750

400

Bién dang do dwoc théng qua cac cdm bién gén trén cAu kién BTCT tai diém 1 va 2 (hinh 12).

0.2500

<
[3e]
=]
S
S
T

- = Bién dang tai diém 1
Bién dang tai diém 2

0.0000

0.0000 0.0005

0.0010 0.0015

Thoi gian (s)

Hinh 12. Két qua do bién dang tai diém 1, 2 trén mé hinh thuc
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Th&r nghiém nd trén hién trudng cho két qua
ving bé téng cta ciu kién BTCT bj séng nd tao
phéu chan sup phia mat déi dién v&i lwong nd,
chiéu dai phéu chan sup & 750mm, chiéu sau phéu
chén sup la 130mm (bang 4). Con cbt thép trong
cau kién BTCT gan nhw khéng bi anh huéng. Bién
dang tai diém 1 (chinh gitra, méat dui, & 1/4 chiéu

dai cAu kién BTCT) dat gia tri 1a 0,2376 va bién
dang tai diém 2 (m&t dwéi chinh gitra clu kién
BTCT) dat 0,2394 sau dé nhirng phan tir bé téng tai
vi tri d6 bi pha hoai khoi cAu kién (hinh 12).
4. So sanh, danh gia két qua

Két qua thi nghiém thwc va md phdéng sbé dwoc
thé hién nhu trong hinh 13, 14 va bang 5.

780 -

Hinh 13. Kich thuéc vang pha hdy trén mé hinh thir nghiém va mé phdéng sé
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Hinh 14. Bién dang tai diém 1, 2 trén mé hinh thir nghiém va mé phéng sé

Bang 5. So sénh két qua trén mé hinh thir nghiém va mé phéng sé

Mé phéng sb Thér nghiém Sai khéac
Chiéu sau phéu chan sup (mm) 125 130 3,85%
Chiéu dai phéu chan sup (mm) 780 750 4,0%
Chiéu dai viing pha hily mat bén (mm) 320 400 20,0%
Bién dang doc truc diém 1 0,2705 0,2376 19,0%
Bién dang doc truc diém 2 0,2849 0,2394 13,8%

Két qua kich thuwéc viing pha hay trén md hinh
thtr nghiém va mé phéng sé (hinh 13) c6 sy sai
khac chidu sau phéu chan sup 3,85%; chiéu dai

46

phéu chan sup 4,0%; chiéu dai vang pha hdy mat
bén 20,0% (bang 5). Con bién dang doc tryc diém 1
(trung binh ctia diém do 1a va 1b) va 2 (hinh 14) c6
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sy sai khac lan lwot 1a 19,0% va 13,8%. Sai khac
nay hoan toan chap nhan dwoc dbi véi bai toan md
phdng tac dung cua tai trong nd.

5. Két luan

Bai cado da trinh bay két qua nghién ciru thuc
nghiém va md phdéng sb sw pha hoai cta ciu kién
bé téng cbt thép chiu tac dung cta nd gan. Két qua
nghién ctu cho thay:

- Thoi gian tac dung pha hay céu kién bé tong
cbt thép cta nd gan 1a rat ngén, cau kién bi pha hay
tao phéu chan sup & mat duéi cia cau kién bé tong
cbt thép do pha dan ciia séng nd. Cét thép gan nhw
khong bi anh huéng;

- Sai khac két qua mé phéng sbé va thwe nghiém
cu thé Ian lwot: Chiéu sau phéu chan sup 3,85%;
Chiéu dai phéu chan sup 4,0%:; chiéu dai ving pha
hdy mat bén 20,0%. Con bién dang doc truc diém 1
va 2 c0 sy sai khac lan lwot 12 19,0% va 13,8%. Két
quad nhan dwoc tr md phéng sb phu hop véi két
qua thi nghiém hién trwdng, thdng qua mé phéng sb6
cho ta thdy rd co ché pha hoai két ciu bé tdng cét
thép khi chiu tdc dung cua tai trong nd gan theo
tirng thoi diém.

T d6 c6 co s& dé khang dinh tinh hop 1y khi st
dung mé hinh vat liéu HIC cho bé tdng va mé hinh
vat lieu Johnson-Cook cho cbt thép trong phan tich
két cAu bé tong cbt thép chiu tac dung nd gan bang
phan mém ABAQUS. Két qud dé hiru ich cho md
phdng cac bai toan khang xuyén, khang nd va
khang sap Iuy tién chiu tac dung nd.
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ASSES THE FRACTURE RESPONSE OF REINFORCED CONCRETE COMPONENTS UNDER BLAST
LOADING USING THE SIMULATION AND ON SITE TESTING METHOD
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