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TGM TAT

Haa hoan |3 su dét chay nhién ligu va lan ring khang kiém soat
dugc theo thii gian va khang gian, gay nguy hiém |&n dén ca tinh
mang con ngudi va tai san vat chat. Co nhigu phuong phap khac
nhau dé danh gig kha ning chéng chay coa céu kién bé tang cdt
thép, nhur phirong phap tra bang. phuong phéap phan tich, phuong
phap md phang sd va phueng phéap thuc nghiem. Muc tigu cia
nghién ciru nay |a nghién ciru danh gia khé nang chang chay cia
c4c dam be tang cdt thép gian don theo Tieu chudn ACI 216.IM-14,
sit dung phuong phép tra bang va phuong phap phan tich. Kgt
qua nghién ciru cho thay, viéc xac dinh khé néng ching chay theo
phuong phéap phén tich tuy phirc tap hon phuong phap tra bang,
nhung cho két qué tinh phi hop hon vai yéu céu chiv lyc cia
dam. Ngugc lai, phuong phép tra bang tuy don gidn nhung cho
ket qua tinh qua thién vé an toan.

Tir khaa: Kha nang chdng chéay, phwreng phéap phéan tich, dém be
tang cat thep, ACI 216.IM-14.

1. DAT VAN BE

Tiép theo bai bao trudc dé cha tac gia véi tiéu dé “Nghién ciu
danh gia kha nang chong chéy clia cac tam bé tong cét thép gian
don theo Tiéu chudn ACI 216.1M-14", s6 5/2025, Tap chi Xay dung
[1], nghién ctu nay tap trung trinh bay phuong phéap danh gia kha
nang chéng chay clia cac dam bé téng c6t thép gidn don theo
Tiéu chudn ACl 216.1M-14 [2]. Su can thiét phai nghién cttu danh
gia kha nang chéng chay clia két cau bé téng cot thép; cac khai
niém vé chéng chay ch déng va bi dong; cac khai niém vé dudng
cong thdi gian - nhiét d6 tiéu chudn ctia dam chay va ndi dung cta
phuong phéap danh gia kha nang chéng chay cta cac tam bé téng
c6t thép gian daon, ban doc c6 thé xem trong trong bai bao trudc
d6 clia tac gia [1]. Gidng nhu cac tam, bai bao dugc hy vong sé hiru
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ABSTRACT

A fire hazard is the uncontrolled combustion of fuel that
spreads over time and space, posing a serious threat to both
human lite and physical property. There are various methods for
evaluating the fire resistance of reinforced concrete elements,
including the tabulated method, analytical method, numerical
simulation, and experimental method. The objective of this study
is to assess the fire resistance of simply supported reinforced
concrete beams in accordance with ACl 216.IM-14, using baoth the
tabulated and analytical methods. The research results indicate
that although the analytical method is more complex than the
tabulated method, it yields results that better align with the
structural strength requirements of the beams. Conversely,
while the tabulated method is simpler, it tends to produce overly
conservative results.

Keywords: Fire resistance, analytical method, reinforced

concrete beams, ACI 216.1M-14.

ich cho cac nha nghién cltu cling nhu céc ky su quan tam tdi viéc
tinh toan thiét ké chéng chéy cho két cau bé tdng cot thép theo
tiéu chudn Hoa Ky.

2. CHIEU DAY LGP BE TONG BAO VE COT THEP CHO CAU
KIEN DAM

LSp bé téng b3o vé téi thiéu cla c6t thép doc mat dudi (c6t
thép chiu u6n duong trong dam nhip gian don) cho cac dam dugc
quy dinh nhu Bang 1 duéi day. Chiéu day I6p bé tdbng bao vé cot
thép khéng dugc nho hon yéu cau vé chiéu day I6p bé téng bao vé
6Ot thép cla tiéu chudn thiét ké két cau bé tong c6t thép ACI 318M-
11 [3] tuong Ung. Su phan loai cdc dam bé tong cbt thép thanh loai
bi kiém ché va khong bi kiém ché theo Bang 2 dudi day.
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Bang 1. Chiéu day I&p bé téng bao vé t&i thiéu trong cac dam
khong du Uing luc

L Chiéu day I6p bé tong bao vé téi thiéu cho cac
Sukiém ché | Bérong muic chéng chay (mm)
: dam (mm)
1gio | 1,5qi0 | 2gid 39i6 4 gio
125 20 20 20 25 30
Bi kiém ché 175 20 20 20 20 20
20 20 20 20 20
125 20 25 30 Not Not
R . permitted | permitted
Khong bi
kiém ché 175 20 20 20 45 75
20 20 20 25 45

Chiéu day I6p bé téng bao vé I6p cét thép doc mat dudi cho
cac dam bi kiém ché va khong bi kiém ché véi chiéu rong khac nhau
dé c6 kha nang chéng chay tir 1 dén 4 gid phai tuan theo quy dinh
trong Bang 1. Nhiing gia tri trong Bang 1 cho cac dam bi kiém ché
dugc ap dung cho cac dam cach nhau hon 1,2 m. Cho nhiig dam bi
kiém ché cach nhau 1,2 m hodc nho hon, thi 20 mm chiéu day I6p bé
téng bao vé la dugc phép dé dam bao kha ning chéng chay la 4 gi¢s
hoac it hon. Chiéu day I6p bé tdng bao vé cho cac dam cé bé réng
trung gian gilta cac gia tri trong Bang 1 c6 thé dugc xac dinh béng
phuong phap néi suy tuyén tinh. Chiéu day 16p bé tong bao vé cho
mot thanh c6t thép riéng | 1a chiéu day nho nhat cta bé tong tirbé
mat cla thanh c6t thép va bé mat ti€p xuc vai lira ctia dam. Véi cac
dam st dung nhiéu I6p cot thép thi chiéu day 16p bé tong bao vé la
gia tri trung binh cta chiéu day 16p bé tdng bao vé cla tiing thanh
c6t thép riéng lé. Cho nhiing thanh cét thép & goc (d6 la nhiing
thanh c6t thép cach déu mat day va mat bén ctia dam) thi chiéu day
I6p bé téng bdo vé nhod nhat dugc sir dung trong tinh toan la mét
nUa cla gia tri thuc té. Chiéu day 16p bé téng bao vé thuc té cho bat
ky thanh c6t thép riéng 1& nao khéng dugc it hon mot niia gid tri I16n
hon cua gid tri trong Bang 1 va 20 mm.

Bang 2. Su phan loai xay dung: Bi kiém ché va khong bi kiém ché

Khéng bi kiém ché

Nhiing cau kién
chiu luc thuéc mat
phéng tudng

Céc nhip gidn don va cac nhip cudi dugc chéng d& gian don
cta két cau nhiéu nhip

Bi kiém ché

Nhip trong cta két cdu nhiéu nhip:

1. Hé théng san bé téng duc tai ché.

2.Bé téng duc sén & noi ma su gian nd nhiét ti€ém nang b kiém
ché bai su xay dung lan can.

Nhiing cau kién
chiu lyc thuéc mat
phdng tudng

1. Cac dam dugc gan chat vao khung.

2. Hé thdng san hodc mai duc tai chd (nhu hé théng dam/san,
san phéng, san t6 ong), noi ma hé théng san hodc mai dugc
duc véi nhiing cdu kién khung.

3. Céc nhip trong va ngoai ctia hé théng duc sén véi nhiing
Khung bé tong m&i ndi duc tai ché.

4. Hé thdng san hodc mai ddc sdn trong nha may noi ma
nhiing cdu kién két cau dugc kep chat cho hé théng nhu vay
va su gian nd nhiét tiém nang cda hé théng san hodc mai bi
kiém ché bang hé théng khung cuia su xay dung san hodc mai
lan can.

3.PHUONG PHAP PHAN TICH XAC PINH KHA NANG CHONG
CHAY CUA DAM GIAN DON

Kha nang ch6ng chay clia cdu kién chiu uén, khong bi kiém
ché, duoc chéng d& gian don, dugc xac dinh theo cong thiic (1) dudi
day. Trong d6, M_ - Stic khang uén danh dinh clia mat cat dam &
nhiét d6 thong thudng; M - Stic khang udn danh dinh ctia mat cat
dam & nhiét d6 cao; M - Mé-men udn do tai trong khai thac téc dong

trén dam khi cé chay xay ra. T6 hgp tai trong dé€ xac dinh mé-men
udn do tai trong khai thac tac dong lén dam khi c6 chay xay ra dugc
xac dinh theo quy dinh Tiéu chudn ASCE/SEI 7-10 [4], nhu cong thic
(2) dudi day. Trong d6: D - Tinh tai; L - Hoat tai; S - Tai trong tuyét; A,
- Tai trong phat sinh khi c6 chay xay ra. Vai diéu kién & Viét Nam va
c8u kién dam gidn don thi t6 hgp tai trong nay dugc rdt gon thanh
don gidn nhu cong thuc (3).

Khi c6 dam chay xay ra thi nhiét do trong bé téng va cét thép
sé tang cao tuy thudc vao loai vat liéu, kich thudc, hinh dang cda
dam, dac biét la chiéu day 16p bé tdng bao vé c6t thép va thai gian
kéo dai ctia dam chay. Nhiét d6 tang cao sé lam cho bé téng va cét
thép cling bi gidm cudng dé va do d6 két cau cé thé bi pha hoai khi
dam chay xay ra sau mot thdi gian nao d6. Nhu vay, cé thé st dung
cbng thuc (1) dé xac dinh kha ning chéng chay cla cdu kién dam
gian dan. Viéc xac dinh kha nang chéng chay ctia dam bé téng cot
thép theo cong thtc (1) dugc goi la phuong phap phan tich.

M, = Mpg 2 M M
(0,9 hodc 1,2)D + Ay + 0,5L + 0,25 )
1,2D + 0,51 ?3)
w = Agf, /bdf (4)

Véi cac cau kién dam gian don thi phuong phap phan tich
dugc don gidn héa bang phuong phap d6 hoa dé xac dinh kha néng
chéng chay clia ching. Vi cac dam bé tong c6t thép gian don thi
Hinh 1 dudi day c6 thé dugc st dung dé xac dinh kha nang chéng
chay hodc chiéu day I6p bé tong c6 hiéu tinh ti tim c6t thép dén bé
mat tiép xuc véi llra (u,,). Chiéu day I6p bé tong c6 hiéu tinh tir tim
c6t thép dén bé mat ti€p xuc vdi lra cho mot thanh cot thép riéng
[& la chiéu day nho nhat clia bé tong ti tim cta thanh cot thép va
bé mat ti€p xuc vdi ltia clla dam. Véi cac dam st dung nhiéu |16p cét
thép thi chiéu day 16p bé téng c6 hiéu tinh ti tim cot thép dén bé
mat ti€p xuc véi lira clia dam la gia tri trung binh cua tiing thanh cét
thép riéng lé. Cho nhing thanh c6t thép & goc (d6 la nhiing thanh
c6t thép cach déu mat day va mat bén ctia dam) thi chiéu day I6p
bé tdng co hiéu tinh ti tim cot thép dén bé mat ti€p xuc vai lia cha
dam dugc quy dinh tuong duong v6i mét nira gia tri thuc té cla
chuiing. Chi s6 c6t thép doc chiu kéo cuia tiét dién dam (w) dugc xac
dinh theo c6ng thic (4). Trong d6: A, - Dién tich c6t thép doc chiu
kéo; f - Gidi han chdy cta c6t thép doc chiu kéo; b - Bé rong clia
dam; d - Chiéu cao hitu hiéu chiu uén cua tiét dién hay khoang cach
turtrong tam c6t thép chiu kéo dén thé bé tdng chiu nén ngoai cing
(& day la thd bé téng chiu nén trén cung); f' - Cudng dé chiu nén
quy dinh clia bé tong.

Cép phéi cacbonat

w0 =
—— 03 =

00 02 0.4 o0& 0.0
MMy MM,

Hinh 1. Khd ndng chdng chay clia dam bé tong cot thép tly thudc vao loai cap phdi,
cutng do mo-men va u,

4. TRINH TU DANH GIA KHA NANG CHONG CHAY CUA
DAM BE TONG COT THEP GIAN DON

C6 nhiéu phuong phap khac nhau dé danh gia kha ning
chéng chay clia cau kién bé téng cét thép dugc chap nhan béi Tiéu
chudn ACI 216.1M-14 [1], nhu phuang phap tra bang, phuong phap
phan tich, phuong phap mé phong s6 va phuong phap thd nghiém.
Tuy nhién, & day chi trinh bay n6i dung ctia phuong phap tra bang
va phuong phdap phan tich; la hai phuong phap dugc quy dinh chi
tiét trong Tiéu chudn ACl 216.1M-14. N6i dung cac phuang phap
dugc trinh bay & day dugc ap dung cho cac cau kién dam bé téng
c6t thép nhip gian don. Cac dang cau kién khac nhu cau kién dam
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¢4 nhip lién tuc, sé dugc trinh bay trong cac nghién ctu tiép theo.

4.1. Phuong phap tra bang

Phuong phép tra bang dugc ap dung cho cac dam bé tong
c6t thép chiu tac déng clia dudng gia nhiét tiéu chuin theo ASTM
E119-12a [5] véi thoi gian khédng qua 240 phat (4 gio). Cac budc
thuc hién nhu sau:

- Budc 1: Xac dinh chiéu day 16p bé téng bao vé c6t thép doc
chiu kéo (mat dudi dam, mat ti€p xuc vdi Itra) cia dam. Véi cac dam
st dung nhiéu I6p c6t thép thi chiéu day |Gp bé tdng bao vé la gia
tri trung binh clia tiing thanh c6t thép riéng lé. Chu y, d6i véi nhing
thanh c6t thép & goc (gan véi cad mat day va mat bén dam) thi chiéu
day I6p bé tong bao vé chi dugc ldy bang mét nlta gia tri thuc té.

- Budc 2: Xac dinh kha nang chéng chay clia dam theo diéu kién
chiéu day I16p bé tdng bao vé c6t thép doc chiu kéo, tir Bang 1 & trén.

4.2. Phuong phap phan tich

Phuong phap phan tich c6 thé duoc 4p dung cho céc cau kién
dam bé téng cét thép, nhip gidn don hodc nhip lién tuc, bi kiém ché
hoac khéng bi kiém ché. Cac budc thuc hién nhu sau:

- Budc 1: Xac dinh mo-men uén I6n nhat tac dung Ién dam do
t6 hop tai trong khai thac tdc dong 1&n dam khi cé chéy xay ra, theo
cong thuc (3) & trén.

- Budc 2: Xac dinh stic khang uén danh dinh cla tiét dién dam
& nhiét do thong thudng va & cac muic nhiét dé cao khac nhau theo
Tiéu chudn ACI 318M-11 tucng Ung khi thay déi thdi gian chiu tac
déng clia dudng gia nhiét tiéu chuan theo ASTM E119-12a.

- Budc 3: St dung céng thuc (1) dé xac dinh kha ndng chéng
chay cutia cau kién ing véi cadc muc thai gian khac nhau.

Véi cac dam bé tdng c6t thép nhip gidn don thi phuong phap
phan tich c6 thé tién hanh don gian bang phuong phap d6 hoa
theo cac budc sau:

- Budc 1: Xac dinh mo-men uén I6n nhat tac dung Ién dam do
t6 hop tai trong khai thac tdc dong 1&n dam khi cé chéy xay ra, theo
cong thuc (3) g trén.

- Budc 2: Xac dinh stic khang uén danh dinh cla tiét dién dam
& nhiét dé théng thudng theo Tiéu chuin ACI 318M-11 tuong Ung.

- Budc 3: Xac dinh chiéu day |6p bé tong ¢6 hiéu tinh turtim cét
thép chiu kéo dén bé mat ti€p xutc vdi lra va chi s6 c6t thép doc chiu
kéo theo cong thuc (4). VGi cac dam st dung nhiéu 16p c6t thép thi
chiéu day |6p bé téng cé hiéu la gia tri trung binh cla tiing thanh
c6t thép riéng lé. Cha y, d8i v6i nhiing thanh c6t thép & goc (gan véi
ca mat day va mat bén dam) thi chiéu day 16p bé tong c6 hiéu chi
dugc lay bang moét nira gia tri thuc té.

- Budc 4: Tra Hinh 1 d€ xéc dinh kha nang chéng chay tuong
Ung véi cac trudng hop khac nhau.

5.Vi DU TiNH TOAN VA THAO LUAN

Trong phan nay, viéc xac dinh kha
nang chdéng chay cia mét dam bé tong
c6t thép, nhip gian don, chiu tac dung
cla tai trong phan bd déu sé dugc
thuc hién bang ca hai phuong phap
la phuong phép tra bang va phuong
phap phan tich don gian (tra hinh), dé
so sanh két qua véi véi nhau.

5.1. Yéu cau chia bai toan

Xac dinh kha nang chong chay SEiS
cho mét dam bé téng cét thép, nhip
giadn don, dai 5 m. Dam c6 mat cit |
ngang hinh chif nhat kich thudcbx h = 40, 2@85 _aq
(250x500)mm, dugc lam bang bé tong
cachonat, c6 cudng d6 chiu nén quy Hinh 2. Mat cit ngang bg trf ot
dinh. C8t thép doc chiu kéo sit dung thépdam

250

410

500

40050
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5D19, theo ASTM A615M cap 420, bé tri thanh hai 16p & vung bé
tdng chiu kéo nhu Hinh 2 dudi day. Dam chju tac dung cua trong
lugng ban than va hoat tai phan bé déu co tri s6 bang 80.

5.2. Phuong phap tra bang

- Budc 1: Xac dinh chiéu day 16p bé tong bao vé cho ting
thanh c6t thép riéng 1é: c_ = (40-19/2) = 30,5 mm.

Xac dinh chiéu day I6p bé tong bao vé dam c6t thép chiu kéo
trung binh: c . =(3.30,5 + 2.30,5/2)/5 = 24,4 mm.

- Budc 2: Tra Bang 1, ta xac dinh dugc kha nang chéng chay cla
dam 1aR = 2+(3 - 2).(24,4 - 20)/(25 - 20) = 2,88 gid.

5.3. Phuong phap phan tich

- Budc 1:

Xac dinh tai trong phan bé déu tac dung 1én dam do t6 hop tai
trong khai thac tac dung khi c6 chdy:

w = 1,2(0,25.0,5.24) + 0,5.80 = 43,6 kN/m

Xac dinh mé-men udn 1én nhat tac dung l1én dam:

M = 43,6.5%/8 = 136,2 kNm

- Budic 2: Gia st chay déo, ta tinh dugc chiéu cao khéi tiing nén
hinh ch{t nhat tuong duong:

a = Agf,/0,85fb = 1420.420/0,85.25.250 = 112,3 mm

Xac dinh khodng cach tur trong tam cla cét thép chiu kéo dén
thé bé tong chiu nén ngoai clng:

d = (Agdy + Agz.dy) /A = (852460 + 568.410)/1420 = 440 mm

Xac dinh bién dang trung clia c6t thép chiu kéo: e, = &, (d — ) /¢

=0,003(440 — 112,3/0,85)/(112,3/0,85) = 0,007 > €, = 0,0021.

Vay, gia st c6t thép chiu kéo da chay déo 1a hgp ly. Xac dinh stic
khang uén danh dinh cla tiét dién dam & nhiét dé théong thudng:
M, = 0,85f/ba(d — a/2) = 0,85.25.250.112,3. (440 — 112,3/2) = 229kNm

- Budc 3: Xac dinh chiéu day I6p bé tong c6 hiéu trung binh
tinh tu tim c6t thép chiu kéo dén mat ti€p xuc véi la:.

Upr = (340 + 2.40/2)/5 = 32mm

Xac dinh chi s6 c6t thép doc chiu kéo:

w = Af,/bdf! = 1420.420/(250.440.25) = 0,217

- Budc 4: Vi cac thong s6 u_, = 32mm, w = 0,217 va M/M_=
136,2/229 = 0,595. Tra Hinh 1, ta tim dugc kha nang chéng chay la
R = 3,05 gid.

Nhu vay, ta thdy phuang phap phan tich cho két qua sat véi
yéu cau chju lyc hon. Phuong phap tra bang cho két qua qua thién
vé an toan.

6. KET LUAN

Trong nghién ctru nay, kha néng chéng chay clia dam bé tong
c6t thép gian don da dugc danh gia theo tiéu chudn Hoa Ky ACI
216.1M-14. Hai phuong phéap danh gia kha nang chéng chay cua
dam bé tong cot thép la phuong phép tra bang va phuong phéap
phan tich dugc trinh bay. M6t vi du tinh toan cu thé dé minh hoa
cach danh gia kha nang chéng chay ctia dam bé téng c6t thép nhip
gian don cling dugc trinh bay chi tiét. K&t qua cho thay, phuong
phap phan tich tuy phiic tap hon nhung cho két qua sat véi yéu cau
chiu luc ctia dam hon. Ngugc lai, phuang phap tra bang don gian,
nhanh chéng, nhung cho két qua qua bao thu so véi phuong phap
phan tich.
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