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Bai bao nay nghién ctru ung xtr va kha nang chiu lyc cua nut
dam-cot bé tong cbt thép sau chdy dudi tac dung cua tai trong don
va tai trong lip trong trudng hop c6 va khong cé gia cuong bang
tdm soi Carbon Fiber Reinforced Polymer (CFRP). Nghién ciru thuc
nghiém dugc tién hanh trén 09 miu nit dim-cot bé tong cdt thép bi
chay voi cac thoi gian chay khac nhau. Mot mau khong chay dung
dé 1am mau ddi ching. Tam mau con lai duoc chia thanh hai nhom,
mdi nhoém gdém 04 nit bi chdy voi cac thoi gian chay 45 phut va 75
phiit. Sau thi nghiém chay, hai mu trong mdi nhém dugc gia cudng
bang tim sgi CFRP, hai mau con lai khéng gia cuong. Mot miu
trong moi cap dugc thi nghiém tai trong don, mau con lai thi
nghiém tai trong 1ap. Két qua thi nghiém chay cho thay sau khi chay
bé tong chuyén tir mau xam sang mau hdng nhat. Dudi tac dung cia
tai trong, cac khép déo hinh thanh trén vi tri dim va cac vét nit
chéo nhau xudt hién tai vi tri giao nhau gitra dam va cot. Két qua thi
nghiém ciing cho thay chay lam suy giam kha nang chiu tai cta nat
dam-cot khoang 11%. Nut sau chdy c6 gia cuong c6 sirc chiu tai Ion
hon 12.9 - 17.1% so v6i mau ddi chimg.

ABSTRACT

This paper investigates the postfire performance of reinforced
concrete beam-column joints under monotonic and cyclic loadings
with and without Carbon Fiber Reinforced Polymer (CFRP)
retrofitting. Experiments were conducted on nine beam-column
joints. One of these was not exposed to fire to be used as a control
specimen. The other eight specimens were separated into two
groups, which were exposed to 45-min and 75-min fires. After
exposure to fire, in each group, one pair of joints were retrofitted
with CFRP, while the other pair were not retrofitted. Of each pair,
one joint was subjected to monotonic loading, while the other joint
was subjected to cyclic loading. The results of fire tests indicated
that, after fire exposure, the concrete color changed from grey to
light pink. Under loading, a plastic hinge appeared at the beam end
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close to the column surface, and diagonal cracks appeared at the
intersection of the beam and columns. The load-carrying capacity
of joints was reduced by about 11% due to fire exposure. The
ultimate load of CFRP-retrofitted joints was 12.9 - 17.1% higher
than that of the control joint.

1. Giéi thiéu

Khung Bé Téng Cét Thép (BTCT) duoc sir dung kha phd bién trong cac cong trinh xay
dung. Két cau nay chiu su tac dung caa nhiéu loai tai trong khac nhau trong qué trinh st dung,
trong d6 co tai trong nhiét do hoa hoan gay ra. Khi bi chay, cuong do cua cdt thép va bé tong bi
suy giam (Arioz, 2007; Bingdl & Gil, 2009; Felicetti, Gambarova, & Meda, 2009; Topcu &
Karakurt, 2008). Ngoai su suy giam tinh chét co hoc, két cau BTCT khi bi chay sé& xay ra sy suy
giam lién két, bam dinh giira cét thép va bé tong (Bingdl & Gil, 2009; Ergiin, Kirkli, &
Bagpinar, 2016). Tuy theo thoi gian chay ma cong trinh bi hu hai ¢ cdc muc d6 khac nhau, tham
chi bi sup d6. Su sup d6 thuong xuat phat tir nit dam-cot do ndi luc va Gng suat tap trung & day.
Vién dé& nay dugc thé hién qua sy pha hoai nit dam-cot sau cac tran dong dat & Izmit, Tho Nhi
Ky, thdng 09/1999 (Sezen, Whittaker, Elwood, & Mosalam, 2003); hay ¢ Chi Chi, Pai Loan
nam 1999. Ngoai trir truong hop bi sup do, cong trinh c6 thé dugc gia cuong dé tiép tuc sir dung.
Bén canh d6, cong trinh sau chay cd thé chiu tai trong dong dat. Do vay, dbi vai cac nlt dam cot
bé tong cét thép khong chi nghién ciru sic khang con lai sau chay, viéc nghién ciu ng Xu cua
nat khi chiu tai trong dong dat trong trudng hop duoc gia cuong va khong duoc gia cuong la rat
can thiét.

Nghién ciru vé tng xtr ciia nlt bé tong ct thép sau chay ciing duoc mot so tac gia thuc
hién bang thuc nghiém va mé phong. Fang va cong sy (2012) thi nghiém hai nit khung dam-cot
BTCT lam bang bé tong thudng va bé tong tu dam bi chay theo tiéu chuan 1SO834 trong 03 gio.
Thi nghiém cho thay nit dam-cot dung bé téng tu ¢Am bi nd, bong tach ning hon khi chay. Ca
hai mau bi phé& hoai ¢ dang uén véi cuong d6 udn giam khoang 80% so véi cudng d6 udn & nhiét
d6 thuong. Han, Tan, va Song (2013) nghién ctiu thuc nghiém va mé phong tng xir caa 02 nut
dam-cot bi chay theo tiéu chuan 1SO834. Két qua nghién ciu cho thay ndt cé ty 18 do cing
dam/cot cao hon s& c6 stic khang chay thap hon; dong thoi, d ciing caa nit bi suy giam dang ké
khi bi chay. Song, Han, va Tao (2015) nghién ctru tng Xt cta nit dam-cot thép lién hop bé téng
cbt thép bang phuong phap phan tir hitu han. Két qua nghién ciru cho thay pha hoai trong cot xay
ra khi ty sé tai trong 1én cot > 0.8; nguoc lai, thi phé hoai s& xay ra trén vi tri dam. Trong khi d6
Raouffard va Nishiyama (2017) nghién ctu thuc nghiém nat dam-cot BTCT ty 1& 1:3 bj chay
theo tiéu chuan 1S0834. Nghién ciru da két luan rang sy suy giam cudng d6 vat liéu it anh huong
dén co ché chiu tai cua nat.

Gia cuong két cau 12 mot giai phap nham phuc hdi kha niang chiu luc cua nhiing cong
trinh cii d xubng cip theo thai gian, hay nhitng cong trinh bi hu hong do chiu tac dong cia moi
truong nhu hoéa hoan, dong dat. Pampanin, Christopoulos, va Chen (2006) nghién ctu gia
cuong mé rong nit khung bé tong cét thép nhiam nang cao kha ning khang chan bang cac thanh
chéng xién lién két gitra dam va cot. Nghién ctiu chi ra rang bang cach gia cudng nay sé chuyén
khép déo ra xa trén vi tri dam so véi mau khong duoc gia cuong (mau déi chang), tir d6 bao vé
viing nidt khung khoi céc vét nat do tng suét cit. Shafaei, Hosseini, va Marefat (2014) nghién
clru gia cudng ngoai nit dam-cot ddi vai nhirg nut khong duoc thiét ké khang chan bang céach
mé rong ndt khung bang cac ban thép gdoc két hop céc thanh thép tron du tng luc. Két qua
nghién cttu cho thdy khép déo dugc dua ra xa khoi vi tri giao nhau giita dam va cot. Campione,
Cavaleri, va Papia (2015) nghién ciru thuc nghiém va ly thuyét gia cuong ndt dam-cot bang céc
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khung thép quan quanh vj tri dam va cot ¢ khu vuc nGt khung chiu tai don va lip. Nghién ctu
cho thiy k¥ thuat gia cuong nay cai thién dang ké cuong d6 va do déo cua nat khung. Ngoai ra,
k¥ thuat gia cuong ndy ciing gitp hiéu chinh co ché pha hoai gion caa khung cot yéu-dam manh
vé co ché dic trung cot manh-dam yéu. Bansal, Kumar, va Dar (2016) nghién ctu gia cuong
ngoai nut khung bé tong cot thép bang cach ting cuong ludi thép xung quanh ndt va phu bang
vita cudng do cao. Két qua nghién ctru cho thay sic chiu tai cua nat khung duoc cai thién dang
ké. Tuy nhién, tinh déo va su thip thu ning lwong thi khong duoc cai thién so véi mau ddi
ching. Truong, Dinh, Kim, va Choi (2017) nghién ciru gia cuong ngoai nat dam-cot BTCT voi
cac giai phap gia cudng khac nhau, gdm: cdt thép dang tan dinh két hop tim CFRP, dung thép
hinh ting cudng canh dudi ndt dam-cot va thép goc gia cudng nat dam-cot. Két qua nghién cau
cho thay trir phuong phép tan dinh két hop CFRP, cac giai phap gia cuong con lai déu lam ting
suc chiu tai, d6 cirng, va su tiéu tan nang lugng trong nat. Dang va Dinh (2017) nghién cau
thuc nghiém gia cudng nat dam-cot ddi véi cong trinh khong c6 thiét ké khang chan. Céc glal
phap gia cuong gom tang cudng ban thép trén cot vai chiéu dai khac nhau va mé rong nit bang
cac ban thép xién két hop cac ban thép gia cuong trén dam va cot. Két qua nghién ciu cho thay
cac giai phap gia cudng trén cai thién kha nang chiu dong dat vé cudng do, bién dang, va muc
do tiéu tan nang lugng.

Mot giai phap gia cuong khac 1a s dung tim soi Fiber Reinforced Polymer (FRP). Ky
thuat gia cuong nay dugc nghién ciu thuc nghiém dau tién bai Ghobarah va Said (2001) nham
gia cuong cho cac nat khung bé tdng cdt thép da duoc thiét ké khong co chice nang khang chén,
chiu duoc tai trong dong dat. Nghién ctu da két luan rang gia cudong bang cac tim soi FRP cai
thién kha ning chdng cat cia ndt khung, ngin hién twong phé hoai gion trong nat va chuyén
khép déo vao vi tri dam. Trong khi d6 két qua nghién ctiu thuc nghiém va mé phong caa Mahini
va Ronagh (2010, 2011), vé gia cuong nat dam-cot BTCT khong c6 thiét ké khang chan bang
tam sgi FRP cho thay gia cuong lam ting kha nang chiu lyc ciia nit khung. Ngoai ra nghién ciru

con cho thay khi duoc gia cuong bang tam CFRP sé& lam cho khép déo xuat hién ¢ xa mit cot
hon. Két qua nghién ctru twong ty cia Del Vecchio va cong su (2014) cho thay khi c¢6 gia cuong
& vling giao nhau giita dam va cot s& lam giam dang ké bién dang cit trong vung nay. Ngoai ra,
gia cuong chir U xung quanh chu vi dam 1am giam sy bong tach lién két gitra FRP va bé tong.
Attari, Youce, va Amziane (2019) nghién ciu thyc nghiém @ng xir cua ndt dam-cot duoc gia
cuong bang cac tim FRP khac nhau gom GFRP, CFRP, va két hop giira 02 loai trén. Két qua
nghién ctiu cho thay giai phap gia cuong két hop gitta GFRP va CFRP cai thién tinh déo va kha
nang tiéu tan nang lugng cua nut dam-cot chiu tai trong lap.

Ung xur sau chay caa nat khung bé tong cdt thép khong ¢ va co gia cuong FRP van con
nhiéu van dé can duoc nghién ctiu. Bai béo nay trinh bay két qua nghién ctu thuc nghiém nat
dam-cot BTCT bi chay khong c6 va c6 gia cuong FRP khi chiu tai don va tai 1ap. Anh huong cua
lra, tai don, tai lip, va gia cudng FRP dén strc chiu tai cia nat duoc phan tich va danh gid.

2. Chuong trinh thi nghiém
2.1. Vit liéu ché tao méu

Cac nat dam-cot duoc ché tao bing bé tong thuong pham vai thanh phan cap phdi bé
tong nhu Bang 1. Phy gia HSRD 888 duoc thém vao cap phdi c6 tac dung lam ting tinh linh
dong cho bé tdng, giam nudc va ting thoi gian ninh két. Trong qua trinh duc cac nat thi nghiém,
ba mau bé téng hinh tru c6 duong kinh D = 150mm, chiéu cao H = 300mm duoc lay dé thi
nghiém cudng d6 chiu nén 28 ngay. Cudng do chiu nén trung binh cua ba mau ¢ thoi diém 28
ngay l1a 26.02MPa. Cét thép doc chiu luc dugc st dung 12 loai thép Viét Nhat, duong kinh ¢14,
c6 giGi han chay trung binh 328.8MPa va giGi han bén trung binh 13 492.4MPa.
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Bang 1
Thanh phan cap phdi bé tong sir dung ché tao ndt dam-cot
Vit liéu sir dung Pon vi tinh Luwgng vt liéu cho 1m? bé tong
Xi mang kg 340
P4 1x2 kg 1,130
Cat kg 847
Nudc lit 131
Phu gia HSRD 888 lit 2.72

2.2. Céu tao niit dam-cét BTCT

Hinh 1 trinh bay cu tao nt dam-cot. Cot vudng canh 180mm, chiéu cao 1.17m, cbt thép
doc gom 4®14, cbt dai c6 duong kinh 6mm, khoang céch cét dai 145mm, khoang cach tir bé mat
bé téng cot dén bé mit cét dai 1a 20mm. Dam co tiét dién bxh = 180 x 180mm, cdt thép doc gdbm
4d14, cbt thép dai co duong kinh 6mm, khoang céch cbt dai 160mm, khoang céch tir bé mit bé
tong dam dén bé mat cot dai 1 20mm. Dam c6 chiéu dai 1.0m tinh tir mép cot.
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Hinh 1. C4u tao nat dim-cot thi nghiém
3. Thi nghiém va thi nghiém gia tai
3.1. Thi nghiégm chay

Nt thi nghiém dam-cot gom c6 09 mau dugc duc sdn dugc chia thanh ba nhém, ky hiéu
A, B va C. Trong d6 nhom A gdm mot mau khéng thi nghiém chay, khong gia cuong duoc ding
lam mau dbi chung, ky hiéu JO. Nhém B gom ¢ bon mau duoc thi nghiém chay ¢ thoi gian 45
phdt, c6 céc ky hiéu lan luot 1a J45-1, J45-2, J45-3 va J45-4. Nhom C gom bén mau dung dé thi
nghiém chay & thoi gian 75 phut, duoc ky hiéu lan luot 12 J75-1, J75-2, J75-3, va J75-4. Tén céc
nhom va thoi gian thi nghiém chay dwoc tong hop nhu Bang 2. Dau va cii duoc dung 1am
nguyén liéu thi nghiém chay.
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Bang 2
Ph&n nhém mau thi nghiém theo thai gian chay
STT Nhém Ky hiéu/tén mau Thei gian chay (phat)
1 A JO 0
2 J45-1
3 J45-2
B 45
4 J45-3
5 J45-4
6 J75-1
7 J75-2
C 75
8 J75-3
9 J75-4
Tudng San BTCT Tudng
t;‘{f‘;lcll:re Y, tff:};;e
Niit cot-dam TN
/\
|
1000
1000
Mat vira chita ciii
| va dau dot T
L L
a) So dd lap dat cac nat trong budng dot b) Céc nut duoc lap dit trong budng dot

Hinh 2. Budng d6t thi nghiém chay

Quaé trinh chay bat dau bang dau, rdi sau d6 dén cui. Khi qué trinh chay cua cui vao giai
doan yéu dan, cac tli dau khoang 0.5 lit/tai duge ném vao dam chay. Di véi budng dbt 45 phut,
nhiét do 16n nhat thu thap duoc 1a 984.8°C, di vai budng @6t 75 phat, nhiét o 16n nhat quan sat
duoc 1a 982.0°C. Sau khi thi nghiém chay theo thoi gian da du kién, cac mau duoc 1am ngudi
bé‘lng cach tudi nudc vao buéng dbt, sau d6 dé nguoi dén nhiét d6 moi truong, cong tac danh gia
su hu hong cua cac nat dam-cot sau chay nhu su bong tich va thay d6i mau sic cua bé mat bé
tong duoc thuc hién. Cac nit dim-cot sau d6 duoc thdo ra va van chuyén dén phong thi nghiém
dé tién hanh gia cuong va thi nghiém gia tai. Hinh 3 dién ta qué trinh dét cac mau thi nghiém va
sau khi thi nghiém chay két thuc.

a) Thi nghiém chay b) Mau thi nghiém sau chay
Hinh 3. Thi nghiém chay va cac mau thi nghiém sau khi bi chay
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3.2. Gia cwong mdu sau khi chay

Hai mau trong mdi nhom B (mau J45-3 va J45-4) va nhom C (mau J75-3 va J75-4) dugc
gia cudng CFRP. Céu hinh gia cuong CFRP duogc thé hién nhu Hinh 4, trong d6, tai goc tiép
gidp gitta dam va cot duoc gia cudng boi 02 16p CFRP, véi chiéu dai gia cudng trén két cdu dam
la 320mm, trén cot 12 180mm, bé rong tim gia cuong 1a 180mm. Mit ngoai cua cot duoc gia
cuong bai 02 16p CFRP ¢6 bé rong 180mm va chiéu dai 540mm. Cac tim c6 bé rong 50mm va
180mm lan luot dugc quan quanh trong pham vi chu vi cua dam va cot twong ng. Cong tac gia
cuong dugc thuc hién nhu sau: Mit bé tdng trong pham vi gia cudng dwoc mai phang bang may
mai, bui bam dinh trén bé mit bé tong dugc vé sinh bang may nén khi. Cac tam CFRP duoc cit
theo thiét ké gia cuong va keo 02 thanh phan A va B dugc tron theo huéng dan sir dung cua nha
san xuat; sau do, keo duoc quét 1én bé mat bé tong va trén 02 mat tim CFRP. Cac tam CFRP sau
d6 duogc dan 1&n bé mat két cau can gia cuong theo cac vi tri da dinh sin, ding tay ép cac tam
CFRP Ién bé mat bé tdng nham loai bo cac khe ho giita tim CFRP va bé mit bé téng.

o
cO
\O
g
Ve
o 2 16p CFRP
S i Jaa i
on ol
g [ M1
=
~—_216p CFRP
}180 180 | 180
1170 !
a) Cau hinh gia cuong CFRP b) Vi du mau sau gia cuong

Hinh 4. Gia cuong nat thi nghiém sau chay

3.3. Thi nghigm gia td@i nut BTCT bj chay

Luc nén doc truc trong cot duoc tao ra bang kich thuy luc 30 tan dat & dau cot va dugc
giir khong doi trong qua trinh thi nghiém. Tai trong tac dung lén dam duoc tao ra bang kich thay
lyc 02 chiéu 50 tan, hanh trinh pitong kéo/nén + 250mm. Hé khung gia tai duoc ciu tao nhu
Hinh 5, gém hai bo phan: hé théng gia tai tao luc dung trong cot va hé théng tao lec ngang (udn)
trong dam thi nghiém. Hé thng gia tai ding tac dung 1én cot thong qua kich thay luc 30 tin dat
& tam cua tiét dién cot nham tao ra luc doc truc khong ddi trong qua trinh thi nghiém kéo va day
dam. Kich gia tai ngang c6 mot dau duoc lién két khop véi khung thép hinh, dau con lai duoc
lien két vai mot luc ké dién tir va lién két khop voi diém dat luc trén dam thi nghiém.
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a) So do thi nghiém b) Hinh anh nut duoc lap dat

Hinh 5. Hé khung gia tai thi nghiém n(t dam-cot

3.4. Tdi trong thi nghiém

Tai trong thi nghiém gém c6 tai trong doc truc tac dung Ién cot va tai trong ngang (tao
md men udn trong dam) tac dung 1én dam. Trudc khi tac dung tai trong ngang, cot dugc tac dung
mét luc doc truc co gi tri 15.2 tan va dugc gitr khong dbi trong qué trinh thi nghiém. Tai trong
ngang dugc chia thanh hai loai: tai trong don (monotonic loading) va tai trong lap (cyclic
loading). Tai trong don dugc thuc hién trén mau dbi chitng JO va cac miu J45-1, J75-1 (cac mau
khong gia cudng), J45-3, J75-3 (cac mau dugc gia cudng) nham xac dinh kha ning chiu tai cua
nat dam-cot sau khi chay va kha niang phuc héi kha ning chiu tai sau khi duoc gia cudong bang
tam sgi CFRP. Trong khi d6 cac mau J45-2, J75-2 (c4c mAu khong gia cuong) va J45-4, J75-4
(c&c mau dugc gia cudng) duoc thi nghiém tai trong lp. Tai trong don duoc thyc hién bang cach
gia tang gia tri chuyén vi cudng birc mot céch tir tir cho dén khi mau bi pha hoai. Trong khi do,
tai trong lip dugc thuc hién theo dé& xuat trong tiéu chuin FEMA 461 (Applied Technology
Council, 2007). Theo do, ty s6 giita gia tri chuyén vi cudng bic trong chu ky thir i va gia tri
chuyén vi ¢ chu ky toi han 1a: 0.048, 0.068, 0.095, 0.133, 0.186, 0.260, 0.364, 0.510, 0.714, va
1.00. Sau cé&c vong lap trén, bién do cac vong tiép theo tang 30% cho dén khi pha hoai. Mit khac,
theo FEMA 356 (ASCE, 2000), chuyén vi & chu Ky t6i han c6 do léch 1a 4%. Mbi budc gia tai gom
02 chu ky c6 chuyén vi gidng nhau. Bang 3 tong hop cac truong hop gia cudng va loai tai trong
tac dung Ién cac mau thi nghiém.

Bang 3
Phan nhom tai trong thi nghiém
STT | Ky higu miu Thb’i(g;l%"t)Chéy Loai miu Loai tai trong thi nghiém
1 Jo 0 Déi ching Pon
2 J45-1 45 Khong gia cuong Don
3 J45-2 45 Khong gia cuong Lap
4 J45-3 45 Gia cuong CFRP Pon
) J45-4 45 Gia cuong CFRP Lap
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STT | Ky hi¢u mau Thm(g;]a:jr][)chay Loai mau Loai tai trong thi nghiém
6 J75-1 75 Khong gia cuong bon
7 J75-2 75 Khoéng gia cuong Lap
8 J75-3 75 Gia cuong CFRP Pon
9 J75-4 75 Gia cuong CFRP Lap

Luc tac dung dugc do bang luc ké (load cell). Chuyén vi duoc do bang cac dau do
chuyén vi LVDTs (Linear Variable Differential Transformers). Bén LVDT duoc sir dung, trong
d6 LVDT 1 va LVDT 2 duoc dit tai dinh dam dé do chuyén vi dinh, hai céi con lai, LVDT 3 va
LVDT 4, duoc dit ¢ hai dau cot nham kiém tra chuyén vi diing cua géi tua.

4. Thao ludn va phén tich két qua
4.1. Sw thay doi mau sic bé tdng sau chay

Hinh 6 thé hién su thay d6i mau sic cac nat dam-cot bi chay. Theo d6 cac nat dam-cot bi
chay c6 mau sic thay ddi so véi nat dim-cot khong bi chay tly theo thai gian chay. Nat khong bi
chay c6 mau xam cua bé tong, trong khi d6 cac nut bi chay chuyén tir mau x4m sang mau hong
nhat. Thoi gian chay cang lau thi mau hong nhat cang dam hon.

[ & 3_. 4 - S -
a) Trudce khi chay b) Chay 45 phut c) Chay 75 phat
Hinh 6. Sy thay d6i mau sic caa bé téng sau khi chay
Ngoai ra, cc nat dam-cot sau khi bi chay xuét hién nhiing vét nat i ti trén bé mat bé
téng. Bén canh su xuit hién cac vét nut sau khi bi chay, bé mat bé téng cé su bong tréc sau khi
chay (Hinh 7).
-

a) Vét nut bé téng sau chay b) Céac vét bong tréc li ti trén bé mat bé tong
Hinh 7. Céc vét ntit va su bong troc bé mat bé tong sau chay
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4.2. C4c dang co ché pha hogi

Cac mau khong gia cudng c6 co ché phéa hoai cha yéu la dang bé tong bi v va cbt thép
dat ngudng déo. Khi chiu tai trong lap, cac khép déo xuét hién trén dam va ngay tai vi tri tiép
giép vai cot, dong thoi tai vi tri giao nhau giira nit dam-cot ciing xuat hién vét nut hinh chéo
nhau (Hinh 8). Trong khi chiu tai trong don, cac khép déo hinh thanh sau trong dam va khong
xuat hién vét nat tai vi tri giao nhau tai nGt dam-cot (Hinh 9).

a) Mau J45-2 b) Mau J75-2
Hinh 8. Co ché ph4 hoai cua cac nit dam-cot khong gia cuong chiu tai trong lap

b) Mau bj chay 75 phut
Hinh 9. Co ché phé hoai cua cac nut dam-cot khong gia cudng chiu tai trong don

a) Mau khdng bi chay

Déi voi cac mau duoc gia cuong bang tim CERP ¢6 co ché phé hoai 1a dang bé téng bi v,
cot thép dat gidi han chay va sau d6 cac tim CFRP (tai vi tri lién két dam va cot) bi dut. Khi chju
tai trong don, cc khop déo hinh thanh va phét trién trén dim nhung gan sat véi vi tri giao nhau
gitra dam va cot (Hinh 10). Khi chiu tai trong lap, cac khép déo ciing hinh thanh va phat trién trén
dam nhung c6 thém cac vét nut hinh chéo xuat hién tai vi tri giao nhau giira dam va cot (Hinh 11).

a) Mau J45-3 b) Mau J75-3
Hinh 10. Co ché pha hoai cac nut gia cudng chiu tai trong don
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a) Mau J45-4 b) Mau J75-4

Hinh 11. Co ché pha hoai cua cac nat gia cudng chiu tai trong 1ap

4.3. Swr suy giam sic chiu tai sau chay
Két qua thi nghiém dugc tong hop & Bang 4.

Bang 4
Tong hop két qua thi nghiém
Tén miu Tai Mau Téi t6i han, kN
J-0 Pon Péi chimg 19.86
J45-1 bon Khong gia cuong 17.64
J45-2 Lap Khong gia cuong 15.38
J45-3 bon Gia cuong FRP 22.43
J45-4 Lap Gia cuong FRP 17.72
J75-1 Don Khong gia cuong 17.58
J75-2 Lap Khoéng gia cudong 15.88
J75-3 bon Gia cuong FRP 23.25
J75-4 Lap Gia cuong FRP 17.74

Su suy giam strc chiu tai caa nat dam-cot sau khi chay phu thudc vao thoi gian chay va
loai tai trong tac dung. Trong trudng hop chiu tai trong don, kha nang chiu tai caa nat dam-cot bi
suy giam theo thoi gian chay. Sic chiu tai ban dau (mau khong bi chay, JO) 1a 19.86kN. Khi bj
chay 45 phat va 75 phat, stc chiu tai con lai twong tng lan luot 12 17.64kN (mau J45-1) va
17.58kN (mau J75-1). So v&i mau khong bi chay, sirc chiu tai giam khoang 11.18% va 11.48%
trong tng vai thoi gian bi chay 45 phat va 75 phat. Tuy nhién, su suy giam kha nang chiu tai
trong khoang thoi gian chay tir 45 phut dén 75 phut khong dang ké, chi khoang 0.34%.

Trong truong hop chiu tai trong lap, strc chiu tai cua nut nho hon so véi truong hop nat
chiu tai trong don. Sau khi chay 45 phut, sac khang con lai cia mau chiju tac dung cua tai trong
I3p 12 15.38kKN (mau J45-2) so vé&i 17.64kN (mau J45-1) khi chiu tai trong don, tirc giam khoang
12.81% so0 véi truong hop mau chi chiu tai trong don. Tuong tu nhu vay, khi mau bi chay 75
phut va chiu tai trong lap thi sic chiu tai con lai 1a 15.88kN (mau J75-2) so véi 17.58kN (mau
J75-1) khi chiu tai trong don, giam 9.67% so v&i mau chiu tai trong don. Gidng nhu truong hop
mau chiu tai trong don, trong khoang thoi gian chay tir 45 phat dén 75 phat, mau chiu tai trong
lap khong c6 su thay dbi dang ké vé stc chiu tai.
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4.4. Khd ndng phuc héi sirc chiu tdi sau gia cwong CFRP

Khi duoc gia cuong bang tim soi CFRP kha ning chiu tai cia cac nat thi nghiém déu
tang. Trong truong hop mau chiu tai trong don, sau khi duoc gia cuong, suc chiu tai cia nit J45-
3 va J75-3 lan luot 12 22.43 kN va 23.25 kN, trong khi mau khdng bi chay (mau JO) c6 kha ning
chiu tai la 19.86kN. Nhu vay, kha nang chiu tai sau gia cuong tang tuong ng 12.94% va
17.07% so véi mau khong gia cuong, khdng chay. Ngoai ra, so véi suc chiu tai con lai cia mau
sau khi chay & 45 phut va 75 phut twong ung 1a 17.64kN (mau J45-1) va 17.58kN (mau J75-1),
kha nang chiu tai nat sau khi dugc gia cudng ting dang ké, twong ung 1a 27.15% va 32.25%.

Trong truong hop mau chiu tai trong lap, nhin chung suc chiu tai cia cac nat sau khi
duogc gia cuong déu ting so véi cac mau khong dwoc gia cuong. Sau khi bi chay 45 phat, khi
mau khong dugc gia cudng chiu tai trong lap (J45-2) ¢6 suc chiu tai con lai 1a 15.38kN. Khi
dugc gia cuong, kha ning chiu tai tang lén 17.72kN (mau J45-4), tang 15.21%. Tuong tu, doi
voi mau bi chay 75 phat (mau J75-2) ¢6 suc chiu tai con lai khi chiu tai trong lap la 15.88kN, khi
duoc gia cuong suc chiu tai 12 17.74kN (mau J75-4), ting twong ung 11.71%.

5. Két luan
Mot sb két luan duoc rat ra nhu sau:

Khi bi chdy bé tong chuyén tir mau xam sang mau hdng nhat, thoi gian chay cang lau thi
bé tong c6 mau hong cang dam. Cac vét nut li ti va sy bong troc xuat hién trén bé mat bé tong
sau chay.

D6i v6i cac mau khong gia cuong c6 co ché pha hoai chung 14 bé tong bi v, cbt thép dat
trang thai déo, cac khdp déo hinh thanh sau hon trén vi tri dam khi chiu tai trong don. Khi chiu
tai trong 1ap, vi tri khép déo xuét hién trén dam ngay tai vi tri tiép giap voi cot, ddng thoi xuit
hién cac vét ntt chéo tai ntit dim-cot. Poi véi cac miu gia cudng, co ché pha hoai 1a bé tong bi
ntt va cot thép dat ngudng déo sau d6 cac tim CFRP bi dat. Tuy nhién, cac khdp déo hinh
thanh siu hon phia trong ciia nut dam-cot, dong thoi xuat hién cac vét nut chéo tai vi tri giao
nhau gifta ntit dam-cot.

Khi bi chay kha ning chiu tai ctia nlit ddm-cot bi suy giam. So véi mau khong bi chay,
stc chiu tai cua nat bi chay 45 phut va 75 phut giam khoang 11% so v6i mau khong bi chay.
Ngoai ra stc chiu tai con lai sau chdy cia mau chiu tai trong 1ip nhé hon kha ning chiu tai con
lai cia mau chiu tai trong don.

Khi duge gia cuong bang cac tim CFRP, kha ning chiu tai ctia nat khi chiu tai trong don
cao hon tir 12.9 - 17.1% so véi mau khong gia cuong, khong chay. Trong khi dé, nut sau chay c6
gia cuong CFRP c¢6 stic chiu tai 16n hon 27.1 - 32.25% so v&i mau bi chay.

LOI CAM ON
Chung t6i xin cam on Truong Pai hoc Xay Dung Mién Tay va Truong Pai hoc Bach
Khoa - Pai hoc Quic Gia Thanh phé Ho Chi Minh d3 hd trg cho nghién ctru nay.
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