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TU KHOA

TOM TAT

San bé tong cbt thép
b6 vong
Trang théi gi¢i han II

Kiém soét d6 vong ngén han

KEYWORDS

Dic trung cho trang thai 1am viéc chiu udn cta két ciu ban 1a d6 véng. Khi tinh toan két ciu bé téng cbt
thép theo trang thai gi¢i han II, ciing v6i bé rong vét nitt thi do véng cta ban cin duoc kiém soat chit
ché. Po vong ctia 6 ban khi viegt qua gi¢i han cho phép sé anh huéng tric tiép dén thAm m§ va chic
ning lam viéc binh thudng cta cong trinh, gdy ra nhitng cam nhan tiéu cuc dbi v6i cc gide quan con
ngudi; dic biét 1am giam d6 bén lau va sy an toan cua két cAu. Trong bai bdo nay tic gia trinh bay
phuong phap khao sit d6 vong ngin han ban bé tong cbt thép theo ty sé do citng twong dbi giita ban va
dam bién trén co s¢ phan tich bing phin mém SAFE 2020 mé hinh ban bé tong cbt thép cé kich thuée

va diéu kién bién khéc nhau.

ABSTRACT

Reinforced Concrete Slab
Deflection

Second-limit state
Controlling the short-term

deflection

Features a bending working state of the slab structure as the deflection. When calculating the reinforced
concrete structure according to the second-limit state, along with the crack width, the level of its
deflection needs to be tightly controlled. The deflection of the slab when the allowable limit is exceeded
will directly affect the aesthetics and normal work function of the work, causing negative feelings for
human senses; especially reducing the durability and the safety of the slab structure. In this article, the
author presents methods of the survey of the short-term deflection of reinforced concrete slab according
to the hardness ratio between the slab and the edge beam based on analysis by the SAFE Software 2000

Model in there the reinforced concrete slab has different sizes and boundary conditions.

1. Gi&i thiéu:

Trong két cAu coéng trinh bé tong cbt thép (BTCT) dan dung,
giai phép san phing duoc sit dung kha rong rii, bén canh vai trd chiu
tai trong ditng, két cAu san con lién két cdc thanh phan két cAu chiu
tai trong ngang nhu c6t, vach, 16i dé tao d6 cting tong thé va d6 én
dinh chung cho toan hé [1]. Dya vao phwong phép thi cong, trang
thai ng suét va vat liéu, san BTCT dugc phan ra thanh mét sb loai
dién hinh nhw: San BTCT toan khéi; San BTCT 18p ghép, ban 1ip
ghép; San BTCT ting sudt triée; San BTCT lién hop, ....Ban 1a bd
phén chinh cta két ciu san phing ciing v6i két cAu dim, cot; khi chiu
tai trong vudng géc v6&i b mit, ban sé chiu uén. Ban san hinh chi
nhat 1am viéc mét phuong (ban loai dim) khi chi ¢6 mét phwong ¢
bién dang déng ké so v&i bién dang ctia phiong con lai.

San sudn toan khéi c¢6 ban ké bdn canh 1a loai san duoc lién
két tai ca bén canh bién va c6 ty 1é 6 ban 1a L2/L1 <2, trong dé: L1:
Canh ngin cua 6 ban, L2: Canh dai ctia 6 ban. Pay 14 loai ban dugc
st dung nhiéu nhét, 13 loai ban c6 lién két ca & bdn canh, tai trong
truyén theo ca hai phuong goi 13 ban hai phwong hay ban ké bén
canh, thuong chi dung cdc 6 ban cé kich thuéc dao dong trong
khoang tit 3 m dén 4 m, minh hoa bién dang trong Hinh 1. P day
ctia ban dugc chon sao cho san khong c¢6 d6 vong qué gidi han cho
phép ngoai ra con phai thoa man dbi véi i cit tai cac cot.

*Lién hé tac gia: nguyenquangtuanhpu@gmail.com
Nhan ngay 02/11/2021, stta xong ngay 02/04/2022, chip nhan ding 05/06,/2022
Link DOI: https://doi.org/10.54772/jomc.03.2022.310

Su 1am viéc theo mdt phuong hay hai phuong sé thay ddi khi cac
didu kién v& gbi twa va kich thudc clia ban bi thay dbi. Trong bién
dang 6 ban san ¢ Hinh 1, khi ty s6 L2/L1 (canh dai trén canh ngin)
ting thi d6 cong va mé men doc theo canh dai giam rt nhanh da s6
tai trong tic dung dugc truyén 1én hai canh dai, trong cic truong

hgp nhu vy mé men doc theo canh dai thwéng nho.

b) Lién két bién ddm mém/ khong

a) Lién két bién véi dam citng

dam
Hinh 1. Bién dang ctia 6 ban BTCT toan khéi.

Qua trinh tinh to4n ban bé téng cbt thép, d6 vong duge kiém
soét theo hai céch co ban: a) Xac dinh d6 vong tinh todn cta ban san
va so sanh v&i gid tri gi¢i han theo tiéu chudn thiét ké; b) Phan tich
kiém soat d6 vong qua chidu day tdi thiéu (h,,,) ctia ban bé tong cbt
thép. D6 vong clia 6 ban cin dugc tinh todn kiém soat dé han ché
anh huéng dén thAm my va chic ning 1am viée binh thudng cta
cong trinh, giy ra nhitng bién dang 16n 1am giam d6 bén l4u va sy an

N 3 A A
toan cua két cau.
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2. Bién dang ctia ban san bé tong cbt thép toan khéi:
2.1. Co ché phd hoai déo ctia bdn san:

Két ciu ban tir khi bt ddu tham gia chiu tai dén khi bi pha
hoai ¢6 thé chia thanh 4 giai doan 1am viéc chinh: 1) giai doan 1 con
goi 12 giai doan dan hdi: Khi tai trong tic dung l1én ban 1 nho, ban
chua xuét hién vét nitt, ng suit va bién dang ddu nho, déng huéng;
2) giai doan 2, giai doan hinh thanh khé&p déo: khi tai trong tang 1én,
cbt thép tai mot sé viing ng sudt 16n dat t&i gi¢i han va chuyén sang
chay déo, d6 ciing chéng ubn tai cdc vi tri nay giam di dang ké, vét
nitt dugce hinh thanh va phat trién theo cdc huwdng khac nhau; 3) giai

doan 3, giai doan chay déo: sy chay déo ctia cbt thép tai cic ving c6
mo men 16n tiép tuc phat trién sang cac vi tri khac do ¢6 sy phan bd
lai ng suét tit cdc ving chay déo dén cac ving dan hdi, bién dang
ctia 6 ban trong giai doan nay goi 1a bién dang déo; 4) giai doan 4,
giai doan pha hoai déo: tai trong tiép tuc ting, trong ban xuét hién
cac duong chay déo (tap hop cac vi tri khép déo) chia 6 ban thanh
cdc dai chiu nén phing theo hiéu ¢ng vom, ban khéng con kha ning
ubn téng thé.

Hinh vé 1 minh hoa céc giai doan 6 ban hinh thanh, phat trién va giai
doan bi pha hoai déo khi hinh thanh cac dwong chay déo.

Su chay déo clia cét thép chiu mo
men am

Su chay déo clia mé men duong

N

a) Phd hoai déo do moé men dm

b) Bién dang déo do mé men duwong

¢) Puong chdy déo phd hoai 6 ban

Hinh 2. Co ché hinh thanh va phaét trién dwdng chay déo trong két ciu ban san bé téng cbt thép toan khéi.

2.2. Bién dang uén ctia bdn san:

bic trung cho trang thai lam viée chiu uén ctia két cAu ban 1a do
vong. Khi tinh toan két cAu BTCT theo trang thai gidi han 2, cling v&i
b rong vét nitt thi d6 vong ciia ban cin duge kiém soat chit ché. Do
vong cua 6 ban khi viegt qué giGi han cho phép sé anh huwdng truc
tiép dén thdm my va chic nang 1am viéc binh thuwdng ciia cong trinh,
gdy ra nhitng cam nhén tiéu cic di v&i cac gide quan con ngudi; dic
biét 1am giam d6 bén lau va sy an toan ctia két cAu [4]. Phiwong phéap
tinh todn d¢ vong ban BTCT da dugc nhiéu tic gia dé cap, cac két
qua nghién ctu da duge sit dung trong cic tai liéu vé chi din thiét ké
va tiéu chudn BTCT hién hanh [5, 6, 7, 8].

khong ofi 93 GAi il ddn gian

4

Qué trinh tinh toan ban BTCT, d6 vong dugc kiém soat theo hai cach
co ban:

a) Xac dinh d6 vong tinh todn cta ban san va so sanh v&i gia tri gigi
han theo tiéu chuén thiét ké;

b) Phan tich kiém so4t d6 vong qua chiu day tbi thiéu h,,;, ctia ban
BTCT.

Khi chiu tai phan b ddu trén san, tai trong dugc truyén theo ca 2
phuong cta 6 ban, Hinh vé 3 1a so dd nguyén ly truyén tai va dic
tring udn ctia két cAu ban cho hai truong hop 6 ban mét phuong va
hai phuong, bién dang cong dac trung cho trang thai lam viéc chiu
udn ctia 6 ban theo ca 2 phuong L1 va L2 duge minh hoa trong Hinh

vé 4.

CAC DAI BAN BI VONG

K T A DAI A *JT D6 vong
! DAi a&m !
: | e gy et omen
! G4itum don gian \'IG-:ﬁi tus don gian
DAIB D6 vong
= ——== Big&n dang thadnh m&t cong haichiéu ] As

/ﬂﬂ M6 men

el

— —
: Taitrong — DAIC B6 vong
Taitrong Ny
— —

eI Mé men

BAN MOT PHUCHG BANHEAI PEUCGNS

Hinh 3: Nguyén ly truyén tai va dic trung ubn cua ban

~ A X A ~ N A X 3 2 2. 2
Hinh 4: Biéu do d0 vong va m6 men uon cua céc dai ban
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2.3. Khdo sdt d6 véng ngdn han ctia bdn san bé tong cdt thép:
Do vong clia ban san dugc tinh toan theo tai trong tic dung khi két
cAu 1am viéc binh thudng, tifc 14 Gng v6i do tin ciy vé tai trong bing
mot. Bién dang ctia ban san bé téng cbt thép dugc tinh toan theo cic
phuong phép ctia co hoc két cu, trong d6 phai thay d6 cing dan hoi
bing do cting ¢ xét dén bién dang déo clia bé tong, c6 xét dén s c6
mit cta ct thép trong tiét dién va sy xuét hién khe nift trong ving
kéo ctia tiét dién & mét doan nao d6 trén doc truc ctia ciu kién. bbi
v6i pham vi ma trén d6 khéng xuit hién khe nit trong viing kéo, do
cong ctia cAu kién duoc xac dinh nhy dbi v6i vat thé dan hoi.
a) Chon tham s6 san swon BTCT toan khéi
Chiéu day san h,, duge so bo chon theo [2] va [5] théa mén yéu chu
vé 6 ciing chéng ubn cua tiét dién:

h-2

m

Trong d6: L: Canh ngén tinh todn ctia 6 ban (Canh theo phuong chiu
luc); D = 0,8-1,4 phu thudc vio tai trong, hoat tai tiéu chudn p =
1000 kG/m? léy D = 1,3 (kh4 16n); hoat tai tiéu chuén p = 400
kG/m? 14y D = 1 (trung binh); hoat tai tiéu chuén p = 150 kG/m?
liy D = 0,9 (nhe) va m: Chon trong khoang 30-35 v&i ban loai dim;
trong khoang 40-45 v&i ban ké bén canh; m bé véi ban ké ti do m

16n véi ban lién tuc.

b) PO cling twong dbi gitta dAm va san, hé sb o
D cting chéng uén ctia dim, san 1An lwgt xdc dinh theo:
AEJ, . AEJ,
L’ L

Vi chiéu dai ctia ddm v ctia ban bing nhau nén hé sb o dugce tinh

Trong d6 E4 va E, twong @ng 13 m6 dun dan hoi cta bé téng dam va
bé tong san; Jy va J; 1a mé men quén tinh ctia ddm va san khi khéng
bi nift, tredng hop khong c6 dam thi 14y o = 0. Theo [8], chiéu day
t6i thiéu hmin ctia san phu thudc: ti 186 cdc canh 6 ban, loai thép sit
dung, d6 cting twong dbi giita dAm vi ban, hé sb o, trong d6 hé sb a
12 mot tiéu chi quan trong trong céc cong thitc thic nghiém dé xac
dinh chidu day t6i thiéu theo yéu ciu v& d6 vong. P& khao sat anh
huéng clia hé s6 o dén d6 vong, ACI- 318 dwa ra cach xac dinh do
citng chéng uén ctia dim J,; va cta 6 ban san J, dugc thé hién trong
Hinh vé 5 dudi day.

I L212 L2i2 - L2/2

| | )
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Hinh 5. Xac dinh d6 cting chéng ubn ctia dim va san.

3. Thiét 1ap céc bai toan khao sat dé vong san BTCT toan khébi:
Bai toan 1: M6 hinh san ¢6 kich thuéce san tit 8 x 4 m dén 8 x 8 m v&i
dim d& c6 kich thude 300 x 750 cm duoc thiét 1ap dé khao sét sy
phu thudc clia 6 vong vao ti sé chidu dai nhip/chiéu day ban (L/h).
Bai todn 2: Khao st cac san c6 kich thudc tit 6 x 6 m dén 6 x 12 m
v6i dAm bién ¢6 kich thuée khac nhau dé khao sat sy phu thude ciia
d6 vong clia ban bé tong cbt thép vao db cling twong dbi gitta dAm va

san, hé so a.

theo: )
WEJ L £ 3.1. Bai todn 1- Khdo sdt si’ phu thuéc d6 vong ctia bdn vao ti so L/h:
= %m = E” J" a) Thong s mé hinh bai to4n 1 dugc liét ké trong bang 1 duéi day:
Bang 1. M6 hinh bai todn khao sat d6 vong san theo ty sb L,/h.
. Kich thuwée 6 san | Chidu day san 4L DAm bién bxh Cot gbc, vubng | Tai trong phan
STT Tén mé hinh Ty so —= ..
L2xL1 (mxm) h (mm) h (mm) (mm) bd san (T/m?)
1 M6 hinh 1 4x8 200 20 300 x 750 300 x 300 1,0
2 Mo hinh 2 5x8 200 25 300 x 750 300 x 300 1,0
3 M6 hinh 3 6x8 200 30 300 x 750 300 x 300 1,0
4 MO0 hinh 4 7x8 200 35 300 x 750 300 x 300 1,0
5 MO0 hinh 5 8x8 200 40 300 x 750 300 x 300 1,0

b) Két qua tinh to4n va nhén xét:

Hinh vé 6 thé hién két qua tinh toan d6 vong 16n nhét tai giita ban
theo ty s gitta nhip/ chiéu day ban (L/h), trong d6 L 1a chidu dai
canh ngin ctia 6 ban. Tit két qua tinh toan cho thiy khi ty s6 L/h
ting kéo theo do vong cua ban ting 1én, tuy nhién d6 dbc ctia duwong
cong giam din cho thiy mifc d6 gia ting d6 véng con phu thude vao
twong quan kich thuéc hai canh cta 6 ban.

Téc do ting d6 vong 6 ban dat gia tri 16n nhét 29,6 % khi ma ti sb
hai canh 6 ban L2/L1 bing 0,5 va giam din v& 24,6 % khi ma ti s6
hai canh 6 ban L2/L1 dat gia tri bing 1.

Hinh vé 7 thé hién két qua tinh todn mé men giita nhip, mé men gbi
1 (phiong canh dai) va mé men gbi 2 (phiong canh ngin) theo ty sb
gitta nhip/ chidu day ban (L/h), trong d6 L 14 chidu dai canh ngén
ctia 6 ban. Tri s6 M6 men giita ban 16n hon nhiéu so véi mé men tai
mép bién ctia 6 ban va chénh léch nay ting dan tir 1,4 dén 2,85 1an
khi ty s6 L/h ting tit 20 dén 40. Gia tri m6 men ca nhip va mép bién
d8u ting khi ty s6 L/h ting 1én, nhung téc d6 ting cia mé men giita
nhip nhanh hon nhidu so v6i mé men & mép ban (63,9 % so véi 27
%). Chénh léch giita m6 men 2 gbi giam nhanh dén bing khong khi

ty s6 2 canh 6 ban tién din dén gi4 tri bing 1.
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Ty sb gira nhip va chiéu day bén (L/h)
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Hinh 6. B¢ vong 16n nhét tai gitta ban trong mé hinh tinh toan 1.

M6 hinh tinh todn 1 phan 4nh bién thién d¢ véng ctia ban san toan
khéi théng qua ty sb L/h cho thdy méi twong quan giita nodi luc md
men va dé vong v&i kich thwde 6 ban san BTCT toan khéi. Tuy nhién
mé hinh nay chuwa phan 4nh duge anh hwéng ctia d6 ctéing ctia dim

bién t&i dd vong va md men cua ban.

Ty s6 giira nhip va chiéu day ban (L/h)
20 25 30 35 40
04 . . . .

10 o—

20 A

30

Mé men (kNm)

—+—M®b men gbi 1

40 1 Mo men gdi 2

MO0 men nhip
50 -

Hinh 7. M6 men nhip va gbi san trong mé hinh tinh toan 1.

3.2. Bai todn 2- Khdo sdt sy phu thugc ctia d¢ vong ban vao do citng
twong dbi giita ddm va bdn, hé s6 o
a) Théng s6 m6 hinh bai todn 2 dugc liét ké trong bang 2 dudi day:

Bang 2. M6 hinh bai toan khao sat d6 vong san theo do cting dim bién.

STT Tén mé hinh Kich thuwée 6 san | Chidu day san Ty 56 L Dam bién bxh Cot géc, vudng Té’i trong phéan
L2xL1 (mxm) h (mm) L, (mm) (mm) bd san (T/m?)
1 MO hinh 1 6x6 200 1,0 Khéng dim 300x300 1,0
2 M6 hinh 2 6x7 200 1,17 300x300 300x300 1,0
3 M6 hinh 3 6x8 200 1,33 300x500 300x300 1,0
4 M6 hinh 4 6x9 200 1,50 300x750 300x300 1,0
5 Mo hinh 5 6x10 200 1,67 300x1000 300x300 1,0
6 M6 hinh 6 6x11 200 1,83 300x1250 300x300 1,0
7 M5 hinh 7 6x12 200 2 Véch cting - 1,0
Hé sb twong quan db citng giita dim va san, hé s6 o duwgc tinh toan va thé hién két qua trong bang 3 dudi day.
Bang 3. Bang tinh tiong quan d6 cting giita dAm va san, hé sb o.
15 (L2/2)=3m | i
\ \ T
7 z CL M
- | E] / *
4E,J, L EJ, J -
- Zdﬁ:Ede:f ‘ b Lh_w"
N ; N M6 men quén Mo men quan P
Loai dim Tiet dién dam Kich thudc mét cat san tinh sin vinh dAm Hé so a
h h, b h B Js Jq
Ja/Js
m m m m m m m* m?*
San phing 0,00
0,30  x 0,30 0,2 0,1 0,3 0,20 3,15 0,0021 0,0014 0,37
0,30 X 0,50 0,2 0,3 0,3 0,20 3,15 0,0021 0,0072 2,04
0,30 X 0,75 0,2 0,55 0,3 0,20 3,15 0,0021 0,024 7,86
0,30 X 1,00 0,2 0,8 0,3 0,20 3,15 0,0021 0,057 20,11
0,30  x 1,25 0,2 1,05 0,3 0,20 3,15 0,0021 0,111 41,25
0,30  x 10,00 0,2 9,8 0,3 0,20 3,15 0,0021 55,24 25000
b) Két qua tinh toan va nhan xét:
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Hinh vé 8 két qua tinh toan d6 vong giita ban cho cdc trudong hop ti
s6 hai canh ctia 6 ban ting véi méi dwdng cong tuong tng v&i mot
hé s6 o. Két qua cho thay:

- P6 vong gilta ban giam nhanh khi hé s6 « cang 16n, gia tri cyc dai
d6 vong tai gitta ban giam 81 % khi hé sé o ting tit ting tit 0,05
(MH1) dén 52,6 (MH6). Mtc d6 bién thién d6 vong ty 1é thuan vai ty
s6 hai canh 1L2/L1 ctia 6 ban. Khi L2/L1 bién thién tir 1,0 dén 1,25 do
vong ting 14,4 %; va khi L2/L1 bién thién tit 1,25 dén 2,0 d6 vong
tang 47,5 %.

- Trong ciing mot 6 ban khi tai trong phén b trén 6 ban khong dbi,
d6 vong thay ddi tity thudc theo gid tri a, & day khi a cang 16n, d6
vong tai giita ban cang nho; didu nay ¢6 nghia d6 vong giita ban chiu
anh hudng do citng twong dbi giita dim bién so véi d6 cling clia ban.
Puong bién thién do vong ng véi mé Hinh 7 khi o tién dan t6i vé
cling 16n (ban lién két twong cting chiu lvc), gia tri d6 vong gin nhu

nim ngang, khéng phu thudc vao kich thuée ctia 6 ban.

Ty s6 giita hai canh 6 ban ban (L2/L1)

-0.09 - —+—o =0, MHI
—8—q = 0.66, MH2
-0.07 —*—o =3.4, MH3
’é‘ a=11.5 MH4
o 0054 T 0=272,MHS
§ —o—a =528, MH6
B' 0.03 o =26000, MH7
-0.01

1 1.25 1.5 1.75 2
Hinh 8: Két qua tinh toin d6 vong giita ban BTCT toan khéi.

Hinh vé 9 thé hién két qua tinh todn mé men ubn giita ban cho cic
treong hop ti s6 hai canh clia 6 ban ng v&i mbi duwdng cong twong
Gng v&i mot hé sb a.

Ty s6 giira hai canh 6 ban bén (L2/L1)

| 125 15 175 2
0 : . . .
2
< 207 ——0= 0, MHI
'E’ —8— o = 0.66, MH2
= 407 —+—a =3.4, MH3
E a =115, MH4
5 601 ——0.=27.2, MH5
g —o— 0= 52.8, MH6
g 80 1 o = 26000, MH7
100
120

Hinh 9. Két qua tinh momen uén tai nhip 6 ban ban BTCT toan khéi.
Két qua tinh m6 men phan 4nh dd citng ctia dim bién cing 16n
(o 16n), mé men ubn trong ban cang nhé va bién thién momen ubn
phu thudc vao ty s6 hai canh ctia 6 ban.

- Khi d9 cting dim bién nho (o = 0 va a = 0,66), anh huéng cua do

cttng dim t&i md men udn 13 khé 16n, m6 men dat gia tri 16n nhit

(dat gi4 tri xip xi 113 kNm) @ng v6i truong hop san phing khong
dam (a = 0).

- Khi d6 citng dim bién 16n (thay dbi tit o = 11,5 va a = 52,8) sy
thay d6i d6 citng khéng anh hwéng nhidu t&i mé men & gita ban, d6
dbc cac duwdng cong ctia mé men ubn theo ty sé hai canh ctia 6 ban 1a
nho. Tuy nhién tuyét dbi gia tri m6 men uén 14 giam di dang ké, 16n
nhét bang 43,3 kNm tng v&i triuomg hop o = 11,5.

- Tuong Ging v&i mdi md hinh d6 citng dAm bién thay dbi (o thay
ddi) sy thay d6i mé men ubn & giita ban twong ¥ng, Wng v&i trudng
hop o = 27,2 gia tri m6é men uén 13 phit hop nhét véi kich thude
nhip ctia 6 ban. Pidu nay ciing phit hop v&i 6 ban ¢6 kich thude dim
bién twong tng 300 x 750 mm 0 ban c6 kich thuéc 6 x 8 m.

4, Két luan:

Do vong ngin han ctia ban BTCT hai phuong ting theo ty sb giita
nhip/ chidu day ban (L/h) va tbc d6 gia ting d6 vong giam dan khi
kich thuwéce hai canh 6 ban tién dan t&i béng nhau. Mtc d6 bién thién
d6 vong ty 1é nghich véi twong quan dé cting dim va san, hé sb a,
nhung bién thién d6 véng chi 16 rét khi ty s6 kich thude hai canh ctia
6 ban L2/L1 =1,25.

Két qua tinh toan bing phuong phép phin ti hitu han cho thiy khi
hé sb twong quan giita d6 cting dim va san (hé sb6 o) cang 16n do
vong gitta ban cang nhd, gia tri cwc dai d6 vong tai gitta ban giam 81
% khi hé sb o ting tit ting tit 0,05 dén 52,6. Miic d6 bién thién do
vong ty 18 thuin vé6i ty sb hai canh L2/L1 ctia 6 ban. Khi L2/L1 bién
thién tir 1,0 dén 1,25 d6 vong ting 14,4 %; va khi L2/L1 bién thién
tlt 1,25 dén 2,0 d6 vong ting 47,5 %. D6 vong tng v&i dAm bién 1a
lién két vach, twong @ng v6i gid tri o 16n nhét, xem 14 khéong dbdi, 1a
khong phu thudc vao kich thude caa 6 ban.

Két qua tinh toan ciing cho thdy mé men uén mép ban phan anh d6
citng ctia dim bién cang 16n (o 16n), mé men udn tai mép ban cang

tang.
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TU KHOA

TOM TAT

DAam bé téng cbt thép gia cudng TRC
Kha ning khang cit

Bai bao xé4c dinh d6 nghiéng ctia thanh chéng nén ctia mé hinh gian géc thay dbi cho ddm bé téng cbt thép
gia cuong bé tong cbt soi dét (textile reinforced concrete — TRC) chiu uén théng qua phuong phap ban
phén tich dugc d@ xuit. Mot don vi gian duge st dung dé phan tich dAm bé tong cbt thép gia cuwdng TRC
theo nguyén 1y cong do0. Sdu dim bé téng cbt thép c6 ty 1é a/d = 3.18 va dugc gia cuong TRC theo nhiéu
cach khéc nhau. So sanh két qua thu dwgc tit mé hinh gian 4o d8 xuét véi két qua thi nghiém ctia sau dim
d& khao sat db tin ciy ctia mé hinh gian 4o. Két qua cho thiy géc nghiéng ctia thanh chéng nén trong mo

hinh gian géc kha gidng géc nit trong thi nghiém.

KEYWORDS ABSTRACT
RC beams strengthened with TRC The paper determines the inclination of the compression strut of variable angle truss model for RC beams
Shear strength

strengthened with TRC (textile reinforced concrete) under bending through a proposed semi-analytical
approach. A truss unit is used to analyze a reinforced concrete beam strengthened by TRC by the principle of
virtual work. Six RC beams, which have an a/d ratio of 3.18, are strengthened by TRC in shear with various
schemes. Comparisons are made between the predicted and published experimental results of the six RC
beams strengthened with TRC with respect to the inclined angle of the compression strut at this state to

investigate the reliability of the proposed semi-analytical approach. The results show that the inclination of

the compression strut in the truss models is rather similar to the crack angle in the experiment.

1. Gii thiéu

Hién tai trén thé gi¢i nghién cifu ng x& cit clia dim RC gia
cuong TRC chua dwge nhidu. Tuy nhién, twong ty nhv dAm RC, dAm
RC gia cuong TRC ciling 4p dung mo hinh gian do nhuv 1a co s& cta
hiu hét cic quy trinh thiét ké cit cho dam.

Khi xét don vi gian 4o, ty 1é gia cudng cit va d6 nghiéng cta
thanh chéng nén 6 12 hai dai lwong quan trong anh hudng kha ning
chiu cit cia ddm RC gia cwong TRC. D& don gian héa tinh toan, ta c6
thé gia dinh cac thanh chéng nén nghiéng 45° twong ¥ng véi gée nit
cht dAu tién twong tw dAm RC. Gia dinh nay c6 thé din dén sy danh
gia thip sy déng gop ctia cbt thép cét, dic biét 13 TRC vi TRC tham
gia vao chiu cét 1a cht yéu. Phuong phap nay s dung mot géc ctia
thanh chiu nén lién tyc trén toan bd khoang thoi gian cit cua dam.
Tuy nhién, tit ca cac két qua thuc nghiém chi ra ring céc vét nit hinh
thanh & cic viing khéc nhau thi khac nhau. Do d6, mot géc nghiéng
thay dbi sé thyc té hon. Trén co' s& nay, cdc mo hinh gian géc thay
ddi nén dwgc phét trién.

Bai bdo d& xuit mét mé hinh gian géc bién thién khac biét dé
phat trién 1y thuyét toan dién cho mé hinh cit khéng dan hdi va tng
xit ubn. Céc so dd tich hop sb da dugc gidi thiéu dé tinh toin d6 cling
va sau d6 dugce trién khai trén mé hinh gian dé xac dinh vi tri caa cac

nit giing va kich thudc ctia cac thanh chdéng chiu nén. Phén tich tng
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Nhan ngay 15/11/2021, stta xong ngay 20/02/2022, chip nhan ding 05/06,/2022
Link DOI: https://doi.org/10.54772/jomc.03.2022.309

X cit va ubn duoe thye hién trén mot vai mé hinh gian géc thay ddi
dé x4c dinh d6 nghiéng ctia thanh chéng.

Bai béo dugc chia 1am hai phin. Trong phin diu, mé hinh gian
40 d@& xult dwgc d& cap dé tinh todn géc cit. K&t qua tinh toan tit mod
hinh gian a0 dugc trinh bay & phin ké tiép cta bai béo, két qua géc cit
s& dugc so sanh vi cic két qua cia cac bai bio khoa hoc dugc d@ cap.

2. Mb hinh gian 4o c6 géc thay dbi cho dAm bé téng cbt thép gia
cuong TRC

2.1. Phdn tich cdc thanh phan ctia mé hinh gian do

Phat trién tif mé hinh gian 4o c¢6 géc thay déi cho dAm bé téng
cbt thép ctia Bing Li va Cao Thanh Ngoc Tran [1]. Twong tu nhi dim
bé tong cbt thép, co ché truyén tai cit cho mét ving dién hinh doc
theo dim bé tong cbt thép gia crong TRC (Hinh 1) 14 nhitng dudng
chéo c6 géc nghiéng thay dbi theo vét nit cia ddm. Co ché truyén cit
nay twong tv nhu gidn dwgc mé ta doc theo nhip cit clia dim bi nift
(Hinh 2) nhung c6 thém thanh phin TRC déng gép vio kha ning chiu
cit. Trong mbi don vi gian, thanh chéng chéo nghiéng truyén luc cét
sang nut gidng chiu kéo. Cac thanh thép bién trén va duwéi chiu ubn 1a
chit yéu. P6 bén va d6 cting ctia mdi don vi gian dugc xac dinh bing
cach phan tich ciu tric nhip cit dim gdm c6 nim thanh phin: thanh

chéng bé toéng, nit gifing, thanh thép trén, thanh thép dwéi va TRC.
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