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TGM TAT

Déc trung cho trang thai lam vigc chiv udn coa két céu ban la da
viing, Khi tinh toén két cdu bé tang cdt thep (BTCT)theo trang thai
giti han |l cung vai bé rong vt not thi da ving cia ban cén dugc
kigm soat chit chi. Da viing cia & ban khi vugt qué gisi han cho phép
sé anh hudng tryc tigp dén thdm my va chic nang lam vigc binh
thuemg cia cong trinh, géy ra nhitng cm nhan tigu cuyc ddi vai cac
giac quan con ngui; dac bigt [am gidm da bén [au va s an toan coa
ket céu. Qua trinh tinh toan bén bé tong cot thép, da viing duot kigm
soat theo hai cach co ban: a) Xac dinh dd viing tinh toan cia ban san
va so séanh vai gid tri gigi han theo tieu chuén thigt ke b) Phan tich
kigm soat dd viing qua chigu day tdi thigu hmin cia ban bé tang cét
thép. Trong bai bao da nghién ciu phuang phéap khao sat da ving ban
bé ting cdt thép theo ty sd da cing twong ddi gitra ban va dam bién
trén co st phén tich bang phan mém SAFE 2000 ma hinh bén bé tang
cdt thép ca kich thrde va diéu kien bien khac nhau.

Tir khda: San bé tong cdt thep, da viing, trang thai gidi han I, kigm
soét da viing

ABSTRACT

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;
specially reduce durability and the safety of the slab structure. The
process of calculating the reinforced concrete slab, the deflection is
controlled in two basic ways: a) to determine the calculating deflection
of the floor and compare to the limit value according to design standards;
b) Analysis of deflection control through minimum thickness (hmin) of
the reinforced concrete slab. In this article the author presents methods
of survey the deflection of reinforced concrete slab according to the
hardness ratio between the slab and the edge beam on the basis of
analysis by the SAFE Software 2000 Model in there the reinforced
concrete slab has different size and boundary conditions.

Keywords: reinforced concrete slab, deflection, second-limit
state, controlling the deflection

1. TONG QUAN VE SAN BE TONG COT THEP TOAN KHOI

Trong két cau céng trinh BTCT dan dung, gidi phap san phang
dugc st dung kha réng réi, bén canh vai tro chiu tai trong ding, két
cdu san con lién két cac thanh phan két ciu chiu tai trong ngang
nhu cét, vach, 16i dé tao dd ciing tdng thé va do én dinh chung cho
toan hé [1]. Dua vao phuong phép thi céng, trang thai Ging suat va
vat liéu, san BTCT dugc phan ra thanh mét sé loai dién hinh nhu: San
BTCT toan khéi; San BTCT lap ghép, ban 1dp ghép; San BTCT ing suat
truéc; San BTCT lién hagp, ... Ban la bd phan chinh cta két cdu san
phang cung vai két cdu dam, cot; khi chiu tai trong vuéng goc vai
bé mat, ban sé& chiu udn. Badn san hinh chit nhat lam viéc moét
phuong (béan loai dam) khi chi c6 mét phuong c6 bién dang déng
ké so vdi bién dang clia phuong con lai.
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Su lam viéc theo moét phuong hay hai phuong sé thay d6i khi
cac diéu kién vé géi tua va kich thuéc ca ban bj thay d6i. Hinh
1 minh hoa bién dang va truyén tai ctia ban san mot phuong va
hai phuong chju u6n ctia 6 ban chi nhat. Khi ty sé L2/L1 (canh
dai trén canh ngan) tang thi dé cong va mé men doc theo canh
dai gidm rat nhanh da s6 tai trong tac dung dugc truyén lén hai
canh dai, trong cac trudng hgp nhu vay mé men doc theo canh
dai My thudng nhé.

1.1. San sudn toan khdi ¢6 ban loai dam (ban mét phuong)

Khi L2/L1 >3 (chi s6 ndy bdng 2 trong cdc tiéu chudn va chi dén
thiét ké) thi méc du ban lién két bén canh nhung c6 thé xem né nhu
ban loai dam. Su lam viéc cia ban dugc quan niém nhu sau: Ban truc
tiép chiu tai trong trén san va chi lam viéc theo phuong canh ngan
truyén tryc tiép tai trong cho dam phu. Dam phu chi uén theo



phuong ctia minh va truyén tai trong vao dam chinh. Dam chinh
truyén tai trong xuéng cot hodc tudng. Khi d6 ban lam viéc nhu mét
dam c6 chiéu dai nhip 1a L1 va ta goi la ban dam. Ngoai ra cac ban
chi dugc ké & hai canh, cac ban céng-son cling thuéc loai ban lam
viéc moét phuong.

Do day clia ban bé téng cot thép loai dam thudng dugce chon theo
yéu cau dé dam bao d6 véng khéng vugt qua do véng cho phép. Trong
loai san nay ban thudng méng, chiéu day tir6-10cm c6 thé tinh toan so
b tu gia tri cla tai trong va nhip ban, nhip ban khodng tir 2m-4m. Tuy
vay dé ciing trong mat phang clia san lai I6n nhd nhd ban dugc lién két
toan khéi véi hé dam tryc giao. Nhip ctia dam phu thudng ldy tir4m-6m
Vi chiéu cao tiét dién khoang (1/12-1/20) chiéu dai nhip. Nhip clia dam
chinh bang bé tdng cét thép thudng trong khoang tir 5m-8m vdi chiéu
cao tiét dién khoang (1/8-1/15) nhip dam. Chiéu réng b cda tiét dién
dam thudng lay bang (0,3-0,5) chiéu cao h clia dam.

1.2 San suén toan khéi cé ban ké bén canh

San sudn toan khéi cé ban ké bén canh la loai san dugc lién két
tai ca bon canh bién va cé ty 1é 6 ban 1a L2/L1<2, trong d6: L1: Canh
ngan cla 6 ban, L2: Canh dai ctia 6 ban. Day la loai ban dugc st dung
nhiéu nhat, 1a loai ban c6 lién két ca & bon canh, tai trong truyén
theo c& hai phuong goi la ban hai phuong hay ban ké bén canh,
thuong chi dung cac 6 ban cé kich thudc dao dong trong khoang tu
3m dén 4m, minh hoa bién dang trong hinh 1. D day clia ban dugc
chon sao cho san khéng cé do vong qua gidi han cho phép ngoaira
con phai thoad man déi vdi luc cat tai cac cot.

b) Lién két bién dam mém hodc khong
dam
Hinh 1: Bién dang clia 6 ban BTCT toan khéi

Panen déu cét

= Déucsl

() Bén phéing

= =

Hinh 2: So d6 két cdu san sudn toan khdi ki€u 6 c& va két cdu san ndm

1.3 Mot sé dang két cau san khac

a. San sudn toan khai kiéu 6 co

Day la két cdu ban ké bén canh dugc bé tri cac dam phu theo
hai phuong dé tdng cudng dé cling cho ban va chia & ban thanh céc
6 nhé dang 6 c&. Loai san nay cé kha nang vugt khong gian 16n, chiu
tai trong ngang I6n va tai trong tap trung. Dac diém cla san 6 ¢S la
dai san trén dam chinh chiu lyc I6n hon cac 6 san & gilta do sy tich
luy bién dang cuc b6 va bién dang téng thé cta toan bé san.

b. San ndm toan khéi

Két cau san ndm ban san dat truc ti€p [én cot ma khong co hé dam
d&, san ndm c6 ma hodc khéng c6 mi tuy vao tai trong va kich thusc 6
ban. San nam lam viéc theo hai phuong, kich thudc 6 ban tir 6-9 mét, ti
s6 hai canh nhé hon 1,5, chiéu day san I6n lay khoang 1/10 nhip ngén,
thudng ti 15-25cm. V&i san ndm c6 mi, ban dau cét phai dugc tang
thém it nhat 1/4 chiéu day clia ban & gilra 6 va kich thudc khéng nho
hon 1/3 canh nhé ctia 6 ban. M cot dugc cau tao dé dam bao chéng
choc dam thang theo chu vi cét, lam gidm nhip tinh toan cta ban, khi
dé moé men sé phan bé déu dan hon theo bé réng ban.

Hinh vé 2 dugi day minh hoa san sudn toan khéi ki€u 6 ¢ va két
cdu san nam toan khoi

¢. San cé dam bet

Day la mot dang clia ban ké bén canh la loai san dugc st dung
nhiéu trong nhirng nam gan day trong két cau nha nhiéu tang. Cac
dam bet rong chay doc trén cac dau cét, loai san nay ciing cé uu
diém tuong tu két cdu san ndm la lgi dung dugc thé tich khéng gian
phong. Phuong an st dung dam bet cho chiéu cao théng thuy tang
nha I6n hon so véi cac phuong an st dung dam thudng. Loai san
nay ciing dugc thiét ké c6 hodc khong c6 mi cot va thudng cé do
cling tuong déi gitta dam va san nho, ti lé gitta chiéu cao dam/bé
rong dam thudng nhé hon so véi cac san sudn théong thudng khac.
Khi thiét ké cac san khéng dam hodc san c6 d6 cing dam nho thi
chiéu day san phai dugc lua chon theo yéu cau vé kiém soat d6 véng
0 san.

d San bé téng cbt thép tng luc trudc

Bé tdng Ung luc trudc la gidi phap dat vao cot thép mét luc cang
trudc va neo gill trong bé tong trudc khi chiu tai trong st dung. Nho
tinh dan héi, cot thép c6 xu huéng co lai va sé tao nén lyc nén trudc
trong bé tédng. Ung suit nén trudc sé triét tiéu hay lam gidm ting
suat kéo do tai trong st dung gay ra. Do vay kha nang chiu kéo cta
bé tong sé dugc nang cao va gidm dé vong cho két cau dan tai han
ché su phat trién clia vét nut.

2. CAC GIAI POAN LAM VIEC VA BIEN DANG CUA BAN SAN
BTCT TOAN KHOI

2.1 Cac giai doan lam viéc va co ché pha hoai déo ciia ban san

Két cau ban ti khi bat dau tham gia chiu tai dén khi bi pha hoai
6 thé chia thanh 4 giai doan lam viéc chinh: 1) giai doan 1 con goi
la giai doan dan hoi: Khi tai trong tac dung 1én ban la nho, ban chua
xuat hién vét nut, ing sudt va bién dang déu nho, ddng huéng; 2)
giai doan 2, giai doan hinh thanh khép déo: khi tai trong tang lén,
c6t thép tai mot s6 ving Ung sudt I6n dat téi gidi han va chuyén
sang chay déo, dd cling chéng udn tai cac vj tri nay giam di dang k€,
vét nit dugc hinh thanh va phat trién theo cac hudng khac nhau; 3)
giai doan 3, giai doan chay déo: su chay déo cla c6t thép tai cac
vling c6 mé men 16n tiép tuc phat trién sang cac vi tri khac do c6 su
phan bé lai tng suat tir cac vung chay déo dén cac vung dan héi,
bién dang clia & ban trong giai doan nay goi la bién dang déo; 4)
giai doan 4, giai doan pha hoai déo: tai trong tiép tuc tang, trong
ban xuat hién cac dudng chay déo (tap hgp cac vi tri khdp déo) chia
6 ban thanh cac dai chiu nén phang theo hiéu tiing vom, ban khéng
con kha nang uén téng thé. Hinh vé 3 minh hoa cac giai doan & ban
hinh thanh, phat trién va giai doan bi pha hoai déo khi hinh thanh
cac dudng chdy déo.

N / e R Su chay déo clia md men duong
N .
a) Phd hoai déo do mo b) Bién dang déo do md ¢) Budng chdy déo pha
men am men duong hoai 6 ban
Hinh 3: Co ché hinh thanh va phat trién dudng chay déo trong két cau ban san bé tong
€6t thép toan khoi

2.2 Bién dang udn ctia san bé tdng c8t thép toan khdi

Dac trung cho trang thai lam viéc chiu uén cta két cdu ban la do
vong. Khi tinh toan két cau BTCT theo trang thai gidi han 2, cung véi
bé rong vét nut thi d6 véng clia ban can dugc kiém soat chat ché.
Do vong cla 6 ban khi vugt qua gidi han cho phép sé anh huéng
truc ti€p dén thdm my va chic nang lam viéc binh thudng clia cong
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trinh, gay ra nhitng cdm nhan tiéu cuc déi véi cac giac quan con
ngudi; dac biét lam gidam dé bén lau va sy an toan cla két cau [4].
Phuong phap tinh toan d¢ vong ban BTCT da dugc nhiéu tac gia dé
cap, cac két qua nghién ctu da dugc sir dung trong cac tai liéu vé
chi dan thiét ké va tiéu chudn BTCT hién hanh [5, 6, 7, 8]. Quéa trinh
tinh todn ban BTCT, d6 véng dudc kiém soat theo hai cach co ban:
a) Xac dinh do6 vong tinh toan clia ban san va so sanh vdéi gia tri gidi
han theo tiéu chuan thiét k&; b) Phan tich kiém soat d6 véng qua
chiéu day t6i thi€u hmin ctia ban BTCT. Khi chiju tai phan bé déu trén
san, tai trong dugc truyén theo ca 2 phuong cla 6 ban, hinh vé 4 Ia
s d6 nguyén ly truyén tai va dac trung 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 uén ctia 6 ban theo ca 2 phuong
L1 va L2 dugc minh hoa trong hinh vé 5.

Hinh 4: Nguyén Iy truyén tai va dac trung udn ctia ban

A A

CAC DAI BAN BI VONG

DAI A W Do vong

artll] M6 men

Hinh 5: Biéu d6 do vong va md men udn cla cac dai ban

2.3 Khao sat dé vong clia san bé tdng cot thép.

D6 véng clia ban san duoc tinh toan theo tai trong tac dung khi két
cau lam viéc binh thudng, tuc la tng vai do tin cdy vé tai trong bang
mot. Bién dang clia ban san bé téng c6t thép dugc tinh toan theo cac
phuong phap clia co hoc két cau, trong dé phai thay do ciing dan hoi
bang dé cling cé xét dén bién dang déo clia bé téng, cd xét dén su cd
mat clia ¢t thép trong tiét dién va su xuat hién khe nit trong viing kéo
cla tiét dién & moét doan nao dé trén doc truc clia cau kién. Déi vai
pham vi ma trén d6 khong xuat hién khe ndt trong viing kéo, do cong
clia cau kién dugc xac dinh nhu d6i véi vat thé dan héi.

2.3.1 Chon tham sé san suén BTCT toan khdi theo TCVN
5574:2018

Chiéu day san hy dugc so bé chon theo [2] va [5] thda man yéu
cdu vé do ciing chéng udn cua tiét dién: h, :BL
m

Trong d6: L: Canh ngan tinh toan clia é ban(Canh theo phuong chiu
luc); D = 0,8-1,4 phu thudc vao tai trong, hoat tai tiéu chuin p =
1000kG/m?1dy D = 1,3 (kha I6n); hoat tai tiéu chudn p = 400kG/m2 Idy D
=1 (trung binh); hoat tai tiéu chudn p = 150kG/m? Idy D = 0,9 (nhe) va
m: Chon trong khodng 30-35 vdi ban loai dam; trong khoang 40-45 vGi
ban ké bén canh; m bé vai ban ké tu do m I6n vai ban lién tuc.

2.3.2 P ciling tuong ddi gitta dam va san, hé sé o,
4E,J,

- D0 cling chéng udn cla dam xac dinh theo: ; Do cling

4E, J,
L

- Vi chiéu dai ctia dam va cia ban bang nhau nén hé sé a dugc

tinh theo: _ _ 4E, L :%
L 4E). EJ

Trong d6 Eq va Es tuong Ung la mé dun dan héi cta bé téng dam
va bé téng san; Java Js la m6é men quan tinh ctia dam va san khi
khéng bi nut, trudng hop khéng cé dam thi lay a= 0. Theo [8], chiéu
day t6i thiéu hmin clia san phu thudc: ti 1& cac canh 6 ban, loai thép
st dung, d6 cling tuang doi gitta dam va ban, hé sé o, trong dé hé
6 o 1a mot tiéu chi quan trong trong cac cong thiic thuc nghiém dé
xac dinh chiéu day t6i thi€u theo yéu ciu vé do vong. D€ khao sat
anh huéng clia hé s6 o dén dé vong, ACI- 318 dua ra cach xéac dinh
dd cliing chéng uén cda dam Jg va cla 6 ban san J; dugc thé hién
trong hinh vé 6 dugi day.

L2/
| (knong 16n hon 4n)

chéng uén clia san xac dinh theo:

1272 L272

| bw+2hw khonT 16n hon bw+2(4h)

hw.

| | |
| I |
| | |
4 RS Z y/— —
3[ , | I E . I
ER | | !
| 1 | obw |

MAT CAT TINH Ib DAM BIEN MAT CAT TINH Ib DAM GIOA

| 1272
} L2712 } L2/2
vy i ;

|
| ! |
| |
I | |
‘ /R Z 77
| | | | !
I | |
I . I I I I
MAT CAT TINH Is SAN BIEN MAT CAT TINH Is SAN GIUA

Hinh 6 Xac dinh d9 cting chdng udn clia dam va san

3. THIET LAP CAC BAI TOAN KHAO SAT DO VONG SAN BTCT
TOAN KHOI

Bai toan 1: M6 hinh san c6 kich thudc san tir 8 x 4 m dén 8 x 8 m vdi
dam d& c6 kich thudc 30 x70 cm dugc thiét 1ap dé khao sat su phu thudc
clia do vong vao ti s6 chiéu dai nhip/chiéu day ban (L/h). Bai toan 2:
Khao sat cac san cé kich thudc tir 6 x 6 m dén 6 x 12 m véi dam bién co
kich thudc khac nhau dé khéo sét su phu thudc clia d6 véng ctia ban bé
téng cét thép vao dod ciing tuong doi gilta dam va san, hé s6 a.

3.1. Bai toan 1-Khao sat su phu thudc d6 vong ctia ban vao ti
sé L/h

a) Théng s6 mo hinh bai toan 1 dugc liét ké trong bang 3 dusi day:

Bang 3 M6 hinh bai toan khao sat d6 vong san theo ty s6 L/h
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e a s Kich thuéc6san | Chiéudaysan | 1o .5 Lo Dam bién Cét gbc, vudng Tai trong phan bg
STT | Tén mé hinh L2xL1 (mxm) h (mm) y h bxh (mm) (mm) san (T/m?)
1 M6 hinh 1 4x8 200 20 300x750 300x300 1.0
2 M6 hinh 2 5x8 200 25 300x750 300x300 1.0
3 M6 hinh 3 6x8 200 30 300x750 300x300 1.0
4 M6 hinh 4 7x8 200 35 300x750 300x300 1.0
5 M6 hinh 5 8x8 200 40 300x750 300x300 1.0
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b) Két qua tinh toan va nhan xét

Hinh vé 7 thé hién két qua tinh toan dé voéng 16n nhat tai gilia
ban theo ty s6 gilra nhip/ chiéu day ban (L/h), trong d6 L la chiéu dai
canh ngan cltia 6 ban. Ti két qua tinh toan cho thay khi ty sé L/h
tang kéo theo d6 vong cla ban tang lén, tuy nhién dé déc cla
dudng cong giam dan cho thay muic dé gia tang d6 vong con phu
thudc vao tuong quan kich thudc hai canh cta 6 ban. Téc dé tang
d6 vong 6 ban dat gia tri I6n nhat 29.6% khi ma ti s6 hai canh 6 ban
L2/L1 bang 0,5 va gidm dan vé 24.6% khi ma ti s6 hai canh 6 ban
L2/L1 dat gid tri bang 1.

Ty s6 giira nhip va chiéu day ban (L/h)

20 25 30 35

0+

40

P9 vong (mm)
'
'

- -0 - M3 hinh tinh todn 1 RN

20
Hinh 7: D9 vong I6n nhét tai giita ban trong md hinh tinh toan 1
Hinh vé 8 thé hién két qua tinh toan mé men gidra nhip, mé men
g6i 1 (phuong canh dai) va mé men g6i 2 (phuong canh ngan) theo
ty s6 gilta nhip/ chiéu day ban (L/h), trong dé L la chiéu dai canh
ngan cda & ban. Tri s6 Mé men gilta ban 16n han nhiéu so véi mo

men tai mép bién ctia 6 ban va chénh léch nay tang dan tur 1.4 dén
2.85 lan khi ty s6 L/h tang tur 20 dén 40. Gia tri mé men ca nhip va
mép bién déu tang khi ty sé L/h tang lén, nhung téc dé tang ctia mo
men gitta nhip nhanh hon nhiéu so véi mé men & mép ban (63.9%
50 VGi 27%). Chénh léch gilta m6 men 2 g6i giam nhanh dén bang
khong khi ty s6 2 canh 6 ban tién dan dén gia tri bang 1.

T§ s6 giira nhip va chiéu day bén (L/h)

20 25 30 35

40
0 + !

>

)
S

M4 men (kNm)
g

Mb men gbi 1
M6 men gbi 2
M5 men nhip

S
(=}

50
Hinh 8: M6 men nhip va g6i san trong md hinh tinh toan 1
M6 hinh tinh toan 1 phan anh bién thién d6 véng clia ban san
toan khoi théng qua ty s6 L/h cho thay méi tuong quan gilta ndi luc
mo6 men va d6 vong vdi kich thudc 6 ban san BTCT toan khéi. Tuy
nhién mé hinh nay chua phéan anh dugc anh huéng clia d6 ciing clia
dam bién tGi dé vong va mé men clia ban.
3.2. Mé hinh bai toan 2-Khao sat su phu thudc ciia d6 véng
ban vao dé ciing tuong ddi gitta dam va ban, hé sé o
a) Théng s6 mé hinh bai toan 2 duoc liét ké trong bang 4 duai day.

Bang 4 M6 hinh bai toan khao sat d6 véng san theo dé cling dam bién

s Kich thuéc 6 san | Chiéu day san . . L, Dam biénbxh | Cétgéc,vudng | Taitrong phanbé
Tysdo ; :
STT | Ténmo hinh L2xL1 (mxm) h (mm) y L, (mm) (mm) san (T/m?)
1 M6 hinh 1 6x6 200 1.0 Khéng dam 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 M6 hinh 5 6x10 200 1.67 300x1000 300x300 1.0
6 M6 hinh 6 6x11 200 1.83 300x1250 300x300 1.0
7 M6 hinh 7 6x12 200 2 Vach cliing - 1.0
Bang 5 Bang tinh tuong quan dé ciing gitta dam va san, hé sé o
io mi (L2/2)=3m i L Y

| ot = L

d ":V /\ E[ /IZ h L 4E5Js Est Js

T I A

| |

HJ | ‘ b hw ‘
| |
s Tiét dién dam Kich thudc mat cat san Mo men quan Mo’men quan Hésé o
Loai dam tinh san tinh dam
h hw b h B Js Ja
M m m m m m m* m* Jal):

San phéng 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

Hé s6 tuong quan dé cuing gitta dam va san, hé s6 a dugc tinh
toan va thé hién két qua trong bang 5.
b) K&t qua tinh toan va nhan xét

Hinh vé 9 két qua tinh toan dé vong gitta ban cho céc trudng
hgp ti s6 hai canh ctia 6 ban ting véi méi dudng cong tuong Uing véi
mot hé s6 o Nhin biéu d6 c6 thé nhan thay:
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- Do vong gilta ban giam nhanh khi hé s6 a cang 16n, gia tri cuc
dai d6 vong tai gitta ban gidm 81% khi hé s6 o tang ti tang tir 0.05
(MH1) dén 52.6 (MH6).

- MUic d6 bién thién d6 vong ty 1é thuan vdi ty s6 hai canh L2/L1
cla 6 ban. Khi L2/L1 bién thién tir 1.0 dén 1.25 do vong tang 14.4%;
va khi L2/L1 bién thién tir 1.25 dén 2.0 d6 vong tang 47.5%.

- Trong cing mot 6 ban khi tai trong phan bé trén 6 ban khéng
d6i, d6 vong thay d8i tuy thudc theo gia tri o, & day khi o cang 16n,
dé vong tai gilra ban cang nho; diéu nay c6 nghia do vong gidra ban
chiu anh huéng dé cling tuong déi gitta dam bién so vai d6 clng
clia ban. Budng bién thién d6 vong ting véi moé hinh 7 khi o tién dan
t6i v6 cling 16n (ban lién két tudng cling chiu luc), gia tri d6 vong
gan nhu nam ngang, khéng phu thuéc vao kich thuéc ctia 6 ban.

Ty sb giira hai canh 6 ban béan (L2/L1)
—o—o =0, MH1
—=—q = 0.66, MH2

o =3.4, MH3

oa=11.5 MH4
—¥—a =272, MHS5

—o—oa =52.8, MH6
a = 26000, MH7

_Ad/—/’/—w/*

1 1.‘25 115 1.‘75 é
Hinh 9: Két qua tinh todn d vong gitia ban BTCT toan khai

Hinh vé 10 thé hién két qua tinh todn mé men uén gitia ban cho
cac trudng hop ti s6 hai canh clia 6 ban Ung véi moi dudng cong
tuong Uing véi mot hé so a. K&t qua tinh mé men phan anh dé ciing
cla dam bién cang 1én (o 16n), m6 men udn trong ban cang nhé va
bién thién momen uén phu thudc vao ty sé hai canh clia 6 ban.

- Khi d6 ciing dam bién nho (o = 0 va a = 0.66), anh hudng clia do
cling dam t6i m6 men uén la kha [én, mé men dat gid tri |6n nhat (dat gia
tri xap xi 113kNm) tng véi trudng hop san phang khéng dam (o = 0).

- Khi d6 cling dam bién 16n (thay d6i ti o = 11.5 va o, = 52.8) su
thay d8i do cliing khéng anh huéng nhiéu téi mé men & gitia ban,
dd doc cac dudng cong clia mé men udn theo ty s6 hai canh cta 6
ban 1a nhd. Tuy nhién tuyét déi gia tri mé men udn la gidm di dang
ké, 16n nhat bang 43,3kNm ing véi trudng hop o. = 11.5.

- Tuong Uing v&i m6i mé hinh dé cling dam bién thay d6i (o thay
d6i) su thay d8i mé men udn & gitta ban tucng Ung, Ung vdi trudng
hap o = 27.2 gia tri m6é men udn la phu hgp nhat véi kich thudc nhip
clia 6 ban. Diéu nay cling phu hgp véi 6 ban co kich thudc dam bién
tuong Ung 300x750mm & ban cé kich thudc 6x8m.

Ty s6 giira hai canh & ban ban (L2/L1)

-0.09

-0.07

-0.05

Do vong (m)

-0.03

——a.=27.2, MH5
—e—0, = 52.8, MH6
o = 26000, MH7
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Hinh 10: Két qua tinh momen udn tai nhip 6 ban ban BTCT toan khoi

Hinh 11, 12 két qua tinh todan mé men uén mép ban theo
phuong canh ngdn va phuong canh dai 6 ban tuong tng. Két qua
tinh mé men phan anh dé cliing ctia dam bién cang I6n (o I6n), mé
men uén tai mép ban cang nho.

- Khi dé ciing dam bién nho, cac mép bién 6 ban khéng xuat
hién noi luc m6é men am, khi hé s6 a I6n ti gia tri o = 27,2, cac mép
bién ctia 6 ban theo phuang canh ngan tén tai gia tri mé men am.
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- M men tai mép bién theo phuong canh dai clia 6 ban khong xuat
hién gid tri am, diéu nay phan anh hudng d6 ciing dam theo phuong
canh dai 6 ban la nho, tai cdc mép bién khong c6 mé men am. Khi hé
s6 o, tang 1én, gia tri m& men udn gidm di dang ké, do bién thién mo
men theo ty s6 hai canh ctia 6 ban la nhé khi gié trj a. cang 16n.

Ty sb giira hai canh 6 ban ban (L2/L1)

125 15 175 2
0 " " : ?
——a =0, MHI
10 —m—a.=0.66, MH2
0=3.4, MH3
£ 2 a=11.5, MH4

——a.=27.2, MH5

’ M —e—0 = 52.8, MH6

w0 \\\ o = 26000, MHT
50

60

M3 men uon tai gﬁi 1(kNm)

Hinh 11: Két qua tinh momen udn tai gdi 6 ban ban theo phuong canh ngén

T§ s6 giika hai canh  bin bin (L2/L1)

—#*—o =272, MHS
—e—o =528, MH6
100 a = 26000, MH7

1 1.25 1.5 1.75 2
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. e —————
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Hinh 12: Két qua tinh momen udn tai i 6 ban ban theo phuong canh dai

5.KET LUAN

DO véng ngén han cla ban BTCT hai phuong tang theo ty s6
gilta nhip/ chiéu day ban (L/h) va téc d6 gia tang d6 vong giam dan
khi kich thudc hai canh 6 ban tién dan téi bang nhau. Mic d6 bién
thién d6 véng ty 1é nghich vai tuong quan dé ciing dam va san, hé
sO a, nhung bién thién dé véng chi rd rét khi ty sé kich thudc hai
canh cta 6 ban L2/L1 >1,25.

Két qua tinh toan bang phuong phéap phan ti hitu han cho thay
khi hé s6 tuang quan gilra d6 cliing dam va san (hé s6 o) cang Ién
d0 vong gilta ban cang nho, gia tri cuc dai d6 vong tai gilra ban giam
81% khi hé s6 a tang tir tang tir 0.05 dén 52.6. Muic do bién thién dé
vong ty & thudn vdi ty s6 hai canh L2/L1 ctia 6 ban. Khi L2/L1 bién
thién tir 1.0 dén 1.25 do vong tang 14.4%; va khi L2/L1 bién thién ti
1.25 dén 2.0 dé véng tang 47.5%. Do vong tng vai dam bién 1a lién
két vach, tuong (ng véi gid tri o I6n nhat, xem la khong déi, la khong
phu thuéc vao kich thudc clia 6 ban.
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