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Tom tat. Viéc xac dinh dung gia tri cling nhu xac dinh dy di cac thanh phan cia tai trong va tac dong 1a
mot yéu t6 rat quan trong trong tinh toan thiét ké cong trinh. Yéu té nay quyét dinh dén céc yéu cau vé Kinh
té - K§ thuat cia mot dy an va duoc thé hién qua tong mirc dau tu xdy 14p va cac rang budc vé do bén; 6n
dinh; bién dang; tudi tho cua cong trinh. Thyc tidn da chung minh nhiéu van dé tiém an va phat sinh lién
quan dén cong trinh do danh gia chua xac dang vé tai trong va tac dong gay ra. Bén canh do, tai trong va
tac dong khdng mang yéu tb c¢b hitu vé gié tri ciing nhu cach thirc tac dong, ma né phu thugc vao sy thay
d6i cua didu kién ty nhién va diéu kién kinh té xa hoi. Ngay nay, chiing ta dang dtng trudc nhitng thay doi
I6n lao cua tai trong khong kém di thuang vé cach thie tac dong do diéu kién kinh té x& hoi gay ra, ma con
chiu su thay dbi rat 16n tir cac diéu kién ty nhién. Bong thoi, dat nude ching ta dang trong tién trinh hoi
nhap Quéc té hoa — Toan ciu hoa, su tiép can mot cach dong bo hé théng Tiéu chuan ki thuat 1a diéu tat
yéu. Bai viét nay, toi dé cap dén mot s6 diém khéc biét trong tinh toan tai trong va tac dong giira TCVN
2737:2020 so v6i TCVN 2737:1995 ap dung cho Cong trinh xay dung Dan dung va Cong nghiép.

Tur khéa: TCVN 2737:1995; TCVN 2737:2020; Tai trong va tac dong.

THE DIFFERENTIATIONS FOR DETERMINATION OF ACTIONS ON STRUCTURES
BETWEEN TCVN 2737:2020 WITH TCVN 2737:1995, USING IN CIVIL
ENGINEERING

Astract. In this paper, | concern about the differentiations for determination of actions on structures
between TCVN 2737:2020 with TCVN 2737:1995, using in Civil Engineering. As we known, Acting-
Loading is not constant by changing of natural conditions and developments of social. On the other hand,
nowadays, Our Country is on the processing of Internationalization and Globalization. So, we must to
synchronize our standards with the world. To determine exactly values and the way of actings on structures
are most important thing. They influence to safety, longevity and cost of projects.
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1. TIEU CHUAN GOC PUQC VIEN DAN DE BIEN SOAN CUA HAI TIEU CHUAN NAY:
Tiéu chuan TCVN 2737:1995 dugc bién dich tir ti€u chuan Nga SNip nam 1985 [6]. Ti€u chuan TCVN
2737:2020 dugc bién soan lan ndy dugc tiép can theo bo tidu chuan chau Au Eurocode EN 1991.

2. TO HQP CAC TAC PONG:

2.1To hop tii trong TCVN 2737:1995 [1]

Tiéu chuan nay dé xuat kiém soat trang thai lam viéc cua két cdu & 02 trang thai gi6i han v6i 02 dang chu
trac to hop tai trong. Khai niém t6 hop tai trong dugc dé cép trong tiéu chuin nay dé& din dén cac hiéu nhim
d6 1a t6 hop vé nguyén nhan hon la hiéu dung vé t6 hop hé qua cua cac tac dong. Boi vi, da phan cac hé
qua tac dong duoc giai quyét dya trén nguyén Iy doc 1ap tac dung, d& dang chip thudn cac bién dang va
Chuyen vi trong ket céu cong trinh co gia tri nho, cho nén hé qua tac dong duge cong tuyén tinh ciing tuong
ddng voi cong tuyén tinh nguyén nhan tic dong.

* Pbi véi to hop co ban: THCB = 1.TX + y.DH + y1.NH @

Heé s6 t6 hop y = y1 = 0,9.

Trong truong hop xét sy tham gia dong thoi cua nhiéu loai tai trong tam thoi ngan han thi cau trac to hop
co ban duoc viét nhu sau:

T6 hop co ban: THCB = 1.TX + y.DH + y1.NH; + y2.NH; + yi.NH; 2
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Hé s6 t6 hop w = w1 =0,9; v2=08;yi =0,6

NH, la tai trong tam thoi ngan han c6 anh huong 16n nhat ddi voi két cdu cong trinh

NH> 1a tai trong tam thoi ngan han thir 2

NHi; la cac tai trong tam thoi con lai.

* Pbi véi to hop dic biét: THPB = 1.TX + y.DH + y1.NH + y3.DB (3)

Hé sb to hop w = y1=0,95; y.=0,8;, y3 =1

Chii thich: TX la tai trong thuwong xuyén; DH la tdi trong tam thoi dai han; NH la tdi trong tam thoi ngdn
han; DB la tai trong dac biét.

2.2 T6 hop ndi lwe, chuyén vi trong TCVN 2737:2020 [2]

Tiéu chuan ndy van dé xuit kiém soat trang thai lam viéc cua két cau 1a 02 trang thai gidi han va dugc bd
sung kiém so4t trang thai ing suét cho phép. Cac céu truc t6 hop dién dat chi tiét hon va duoc chi trong &
phan hé qua ciia cac tac dong. Ly do cua viée giai quyét to hop dua trén cac hé qua tac dong 1a vi tinh phi
tuyén cua vat liéu va tinh phi tuyén vé hinh hoc cua két cau khi chiu cac tic dong. Tirc 1a khong thé thuan
tay chap nhan mot cach gian don cua nguyén ly doc 1ap tac dung. Vi vy, cach thure t6 hop nay cho phép
tlep can cac tiéu chuan k¥ thuat s& thuan tién hon, phan anh dung ban chat lam viéc cla két cau.

* T6 hop tai trong theo trang thai gidi han thir nhat, bao gdm cac t6 hop co ban va cac to hop su ¢ (16 hop
dac biét) [2].

- Céc t6 hop co ban thudc trang thai gioi han thi nhét:

THCB1 = v6.G + v0.Q1 + Zw0,i.70.Qi (@)
THCB: = v¢.G + v0.Q1 + 2wy0,i.70.Qi + 0,6.yw.W )
THCB;3 = YG-G + YW-W + Z\Vo,i-YQ-Qi (6)
THCB: = 16.G + yw.W (7)
THCBs = 0,85.76.G + yw.W 8)

Trong do:
G la hé qua (noi luc, chuyén Vi ...) sinh ra trén két cau tir gid tri tiéu chudn tdi trong thirong xuyén
Qi la hé qua (ngi luc, chuyen Vi ...) sinh ra trén két cau tir gid tri tiéu chudn tdi trong tam thoi
W la hé qua (noi luc, chuyen Vi ...) sinh ra trén két cdu tir gid tri tiéu chudn tai trong gio
76 la hé s6 vieot tai (hé so tin cdy tdi trong) doi véi tai trong thuong xuyén, cé gid tri 1,35
¥0; ¥ la hé $6 virot tdi (he 6 tin cdy tdi trong) doi véi tdi trong tam thoi va tdi trong gio, co gia tri 1,5
woi la cdc hé s6 té hop, dwoc qui dinh chi tiét cho timg logi hoat tdi tdc dong Ién cong trinh (Bang 2-TCVN
2737:2020).
Heé sb t6 hop woico 03 nhom gia tri 1a 1,0; 0,8 va 0. Vi vdy, khi xét tich ctia hai hé sé vuot tai yo va hé sb
t6 hop o, thi da phan thu dwoc gié tri tich sé yo.woi = 1,2 ngoai trir cho 02 trudng hop cong ning Kho va
Mai bang khong sir dung.
- Céc t6 hop su ¢d (6 hop dic biét) thudc trang thai gioi han thir nhét:
THPB.=G+E + Z\VZ,i-Qi (9)
THPB,=G+ A+ Z\VZ,i-Qi (10)
Trong do:
E 13 h¢ qua cua tai trong dong dat
Alah¢ qua cua tal trong su ¢d (chay, nd...)
waild cdc hé sé 16 hop tdi trong tam thoi thir i (ké dén thanh phan dai han) trong té hop suw c6 (Bang 2-
TCVN 2737:2020).
Heé s6 t0 hop y2i €6 04 nhém gid tri 12 0,8; 0,6; 0,3 va 0.
* T6 hop tai trong theo trang thai gi6i han thir 2 [2]

THi=G + Q1 + Z\VOi-Qi (11)

TH, =G+ W + Zy0i.Qi (12)

TH;=G+W (13)
* T4 hop tai trong khi tinh theo phwong phap tmg suit cho phép [2]

THi=G+ Q1 + Z\VOi-Qi (14)

TH =G +W + Zwyi.Qi+ 0,6.W (15)

TH3=G + W + 2y0i.Qi (16)
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THi=G+W (17)
THs =G +0,7.E (18)
THe=G+W + Z\Vm.Qi + 0,7.E (19)
TH; =0,9.G + W (20)
THz=0,9.G + 0,7.E (21)

V6i qui dinh vé céc cach thire t0 hop hé qua trong TCVN 2737:2020 nay, ta ¢6 nhan thiy mirc do rang bue
chat ch€ hon so vdi cach thtrc to hop tai trong @ TCVN 2737:1995.

3. GIA TRI TINH TAL HOAT TAI VA CAC THONG SO PAC TRUNG CO BAN:
[MLRE | | |
Trong ti€u chuan TCVN 2737:2020 qui dinh chi tiet cac thong so dac trung dung dé xac dinh gia tri tinh

tai, trong do c6 thong sb trong luong thé tich cta cac chung loai vat li¢u.
Dbi voi hoat tai, Tiéu chuan TCVN 2737:2020 chi qui dinh gia tri tong, khong qui dinh gi tri cho thanh
phén dai han. Ngoai ra, co su diéu chinh, b6 sung hoat tai cho mot ) cOng nang;:

- Hoat tai cua khan dai dugc tach riéng, khong qui chinh chung trong nhom hoat tai cua Phong hoi

hop, khiéu vii...

- BO sung hoat tai cho Khu vuc thuong mai, trién 1dm va trung bay ...

- BO6 sung thém 02 gi4 tri hoat tai trong nhom cdng nang Xuong...

- B0 sung hoat tai Gian lanh nan trong nha cao tang. ..

- Bb sung hoat tai cho cac san ¢ cac khu vuc dac biét...

- B0 sung hoat tai cho tang k¥ thuit. ..

- Diéu chinh va bo sung thém 01 gié tri hoat tai trong nhom cong ning gac ling. ..

- Khong qui dinh gié tri cdn dudi cho nhom cong nang Trai chan nudi, ma qui dinh gia tri cu thé. ..

- Diéu chinh gia tri va bd sung 01 gi4 tri hoat tai trong nhom cong ning Mai bang c6 sir dung. ..

- Qui dinh gia tri c&n dudi cho hoat tai thugc nhom cong nang San ga...

- B0 sung hoat tai cho nhém cong ning Phong chd, khu vire 1am thu tuc don va chd khach & San bay.

- Diéu chinh va bd sung gia tri hoat tai cho nhom cong ning Gara 6 10, ...

- B0 sung gia tri hoat tai cho nhom cong ning Xe ctru hoa. ..

- B0 sung gia tri hoat tai cho nhom coéng ning Bai dd truc thing. ..
So v6i TCVN 2737:1995; trong TCVN 2737:2020 d3 luot bo hé sb giam tai wa doi v6i dién tich chiu tai
16n hon 9m? va chi cho phép str dung hé sé giam tai ya di v6i dién tich chiu tai 16n hon 36m?.
Trong tiéu chuan TCVN 2737:1995, hé s6 tin Vay tai trong dbi véi tai trong do cau tryc 1dy bang 1,1. Trong
TCVN 2737:2020 hi€u chinh yo = 1,5; hé s t6 hop dé nghi la Zyoi = 0,7; Zy2i = 0,3. Céc hé s6 phu dung
dé tinh toan d6 bén cua dam cau truc chiu tai tap trung thang ding do banh xe cau try giy ra ciing dugc
hiéu chinh; cac hé sb ndy co gia tri bé hon so véi TCVN 2737:1995.
Trong TCVN 2737:2020, cac yéu cAu veé tinh toan két cAu chiu tai trong cAu truc gdy ra dugc qui dinh bao
ham theo Nhiém vu thiét, khéng qui dinh chi tiét nhu TCVN 2737:1995.

4. TAI TRONG GIO [2]
Trong tiéu chuén TCVN 2737:2020, tai trong gio da thay d6i cach tinh toan theo EN 1991-1- 4. Khong giai
bai toan két cau chiu tac dong cua hai thanh phan Gi6 tinh va Gié dong nita ma str dung hé sb gio giat Gust
(Gy); tai trong gid co xét dén hé sb tim quan trong cua cong trinh Ly.
W =1,2.(Wo.k.C).(Gt.lw) (22)
Trong do:
W la dp luc gio tiéu chudn, sir dung hé so 1,2 khi chuyén doi chu ky ldp tir 20 ndm 1én 50 nam
Wo la dp luc gid co ban (dp luc gié tham chiéu)
k 1a hé sé hiéu chinh ap lyc gio theo chiéu cao va dang dia hinh
¢ la hé sé khi dong
Gt la hé s6 gi6 gidt
lw ld hé s6 tam quan trong cia cong trinh
Thong s6 dau vao cia Tiéu chuén Eurocode EN1991 1a van toc. Déi véi TCVN 2737:1995 va TCVN
2737:2020 uu tién dé nghi thong s tinh 1a ap luc gi6 tham chiéu W, song van cho phép tinh 4p luc gio
theo van tdc gi6 khi c6 diy du sb lidu quan tric.
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W, = 0,0613. Vo (23)
Vo 14 van toc gié & d6 cao 10m so voi mit dét 14y trung binh trong khoang thoi gian 3 gidy, bi vuot trung
binh mét 1an trong 20 nam, tuong ng véi dang dia hinh B. Khi tinh toan kiém tra gia toc dao dong tai dinh
cong trinh anh huong dén tién nghi str dung nguoi ¢ va lam viée thi dung van toe gié 10 phut, twong (mg
chu ky lap 1ay tir 1 naim dén 10 nam.
Hé s6 hiéu chinh ap luc gio theo chiéu cao K cling dugc cap nhit va cho phép sir dung cong thire tinh theo
chiéu cao twong g véi chiéu cao gidi han trong timg dang dia hinh.

2 2/
k=2,01(= (24)
Zg

Trong do

Z 1a chiéu cao tinh toan ap luc gio

Zg 14 chiéu cao gi6i han cuia van tdc gié (phu thudc vao dang dia hinh). Gia tri nay c6 dé xuit thay doi so
Vv6i tiéu chuan chi dan tinh toan thanh phan dong cua tai trong gio TCXD 229:1999.

o 12 hé s6 mii phu thudc vao dang dia hinh. Gia tri ndy c6 dé xuat thay ddi ¢ hai dang dia hinh A va B so
v6i tiéu chuan chi dan tinh toan thanh phan dong cua tai trong gio TCXD 229:1999.

Hé s6 ty 1¢ ctia ham mil xac dinh k trong TCXD 229:1999 c6 gia tri 1a 1,844 thi trong TCVN 2737:2020
nay c6 gia tri la 2,01.

Trong tiéu chuan TCVN 2737:2020 nay c6 dé xuét “thi nghiém trong ham gi6” dé danh gia hé s6 khi dong
cho cong trinh ¢6 hinh dang phtrc tap. Tuy nhién, cac s6 liéu ctia két qua thi nghiém gi6 va nghién ctru riéng
ldy khong thap hon 85% s6 liu dé xuat cua Tiéu chuan nay.

Trong tiéu chudn TCVN 2737:1995 cung cép gié tri Ap luc gid cho cic tram quan tric khi twong ving nii
va hai dao vai khoang thoi gian gia dinh st dung cua cong trinh ¢ 4 mre 1a 5 nam, 10 nam, 20 nam va 50
nam. Tuy nhién, tiéu chuan TCVN 2737:2020 chi cung cap cho 2 mirc thoi gian gia dinh sir dung cta cong
trinh 1 20 ndm va 50 nam; v6i cac gia tri cudng do ciing c6 su diéu chinh. Bang phan ving ap luc gid trong
TCVN 2737:2020 ciing c6 nhiéu sy diéu chinh thay d6i vé Phan vung dinh danh va dang dia hinh 4p luc
gio.

So véi Tiéu chudn TCVN 2737:1995 thi trong Tiéu chudn TCVN 2737:2020 ¢6 qui dinh b6 sung hé s6 khi
d6ng thém cho 05 dang hinh khdi cong trinh: Cong trinh hinh ling tru c6 mit bang hinh vudng va da giac;
Cong trinh hinh ling tru c6 mat bang hinh chit Y dang goc hep; Cong trinh hinh ling try ¢ mit bang hinh
chit Y dang vudng goc; Cong trinh hinh ling tru c6 mit bang hinh chir thap; Cong trinh hinh ling tru c6
mit bang hinh da giac.

5. HE SO GIO GIAT Gr VA HE SO TAM QUAN TRONG CUA CONG TRINH Iw [2].
5.1 H¢ sé glo giat Gt

Heé sb gi6 giat Gt la hé sb phan mg cua két cAu dudi tac dung cua tai trong gio, ké ca thanh phan phan
ng tinh (xung cua gid) va thanh phan phan (mg dong (cong hudng). Viée tinh toan hé sd gié giat Gy, phan
rmg dong luc hoc cta két cau cong trinh duoc chii trong ¢ dang dao dong dau tién. Cu thé 1a:
- Di véi két cau “cimg” (c6 chu ky dao dong riéng thir nhat Ty < 1s) thi G = 0,85.
- Pbi v6i két cdu mém (c6 chu ky dao dong thir nhat Ty > 1s) thi Gr dugc tinh toan theo cac dic trung vé
kich thudc hinh hoc cua cong trinh B.H; do r6i cua gid O cao trinh 0,6H; hé s6 dinh gia tdc dao dong cua
cong trinh gr; hé s6 cong hudong R.

1+1,7.15. /11,56.Q2+g2R.R2
Gf = 0,925. (25)

1+5,78.1;

Trong do:
I;:1a d0 roi tai d6 cao 0,6H

o I, =16.d.HY® (26)
Q 1a hé s0 ké dén thanh phan phan tng tinh ctia két cau chiu tai trong gio

1
Q= BiH 1063 (27)
1—'-0’63'(1.(0,02.}{)5)

Hé sb dinh gr x4c dinh theo cong thirc (28)
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3600 0,577
= [2.In + 28
e s @
R 1a hé s6 ké dén thanh phan cong hudng, dugc xac dinh theo cong thirc (29)
R= \/% R,R,Rg. (0,53 + 0,47.R}) (29)

B 1a hé s6 can dao dong cua két ciu: d6i vai két cu thép B = 1%; d6i voi két cau lién hop p = 1,5%; d6i voi
ket cau bé tong, bé tong cot thép va khoi xay = 2%.
Céc h¢ so thanh phan cong hudng duge xac dinh theo cong thirc sau:

747N
Rp = (1+10,3.N;)5/3 (30)
1.(0,06.H)<
Ni=="5— (31)
T _ 5 o 1,2.W,
V = b(0,06. H)“. /—0'0613 (32)
. 4,6.H
Ry = R, Véix = ™y (33)
_ .. _ 46B
Rg = Ry VOl x = .V (34)
_ i 154l
R, = R, VOix = 7 (35)
szi—ﬁ(l—e 2%) 14y Ry =1 khi x =0 (36)
Bang 1: Gia tri hé so cho cac dang dia hinh theo TCVN 2737:2020
Dang dia hinh d I (m) € b «
A 0,15 198,12 1/8,0 0,80 1/9,0
B 0,20 152,40 1/5,0 0,65 1/6,5
C 0,30 97,54 1/3,0 0,45 Y,0

- Véinha cao tang ¢6 chu ky dao dong riéng thr nhat T1> 1s va chiéu cao khong qua 150m, cho phép tinh
hé s gio giat Gy bang cong thire gan dung:

+ Cong trinh ¢6 ket céu bé tong cot thép: Gr = 0,85 + H/2840

+ Cong trinh két cau thép: Gr = 0,85 + H/1010

Trong d6: H la chiéu cao cong trinh (m)

5.2 Hé s6 tAm quan trong ciia cong trinh:

Heé sb tim quan trong cua cong trinh dugc chia 1am 04 cdp do va c6 03 mirc gid tri I

Cong trinh dic biét va cong trinh cap 1 1ay I, = 1,15

Cong trinh cap II va cong trinh cap 111 1ay I, = 1,00

Cong trinh cép IV 1dy I, = 0,87

6. KET LUAN:

- Tiéu chuin TCVN 2737:2020 qui dinh chi tiét hon vé cac cdu trac t6 hop hé qua cua tac dong; thay thé
cho quan niém vé t6 hop tai trong don gian trong TCVN 2737:1995.

- Tiéu chuan TCVN 2737:2020 qui dinh chi tiét hon vé cac thong s6 dic trung phuc vy tinh toan gia tri tinh
tai, trong d6 c6 thong sb vé trong luong thé tich cta cac chung loai vat lidu;

- Tiéu chudn TCVN 2737:2020 diéu chinh va bd sung gié trj hoat tai theo cac dang cong ning theo thuc
tién hién nay phong pht hon so v6i TCVN 2737:1995;

- Tiéu chuan TCVN 2737:2020 dinh hudng tinh toan tai trong gi6 tac dong lén cong trinh theo hudéng mo
hon; phan ving dinh danh va cudng do ap luc gié ciing c6 nhiéu thay ddi hon so véi TCVN 2737:1995.
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