KET CAU — CONG NGHE XAY DUNG

TiNH TOAN PO BEN PAI COC BE TONG COT THEP TOAN KHOI

TS. LE MINH LONG, KS. NGUYEN TRUNG KIEN, KS. NGUYEN HAI DIEN

vién KHCN Xay dung

Toém tat: Viée tinh toan dai coc bé tdng cdt thép
toan khéi da duoc dé cép trong TCVN 5574:2012 va
twéng nhw la don gidn, nhung trong thuc té thiét ké,
do TCVN 5574:2012 khéng huéng dén chi tiét cho
céc truong hop tinh toén dén dén viéc xac dinh thép
choc thidng, nhét Ia do cac coc bién thuong duoc thuc
hién khéng chinh xac. Ngoai ra, cac bai toan tinh toan
dai coc ciing thuong chuwa duwoc thuc hién day da va
chinh xac theo quan diém ctia TCVN 5574:2012 nén
dan dén tranh ludn khéng cén thiét. Bai bao nay trinh
bay phuong phép tinh toan chi tiét choc thing dai coc
theo quan diém cda tai liéu co sé bién soan ra TCVN
5574:2012.

1. Pat van dé

Hién nay trong thuc té thiét ké thueng bd qua tinh
toan choc thing cta dai coc véi ly do chiéu cao dai
thuwdng dwoc chon sao cho thap choc thiing nam phia
trong coc bién. Tuy nhién, v&i cac dai cé sb lwong coc
I&n, phan lwc dau coc ciing 1&n, nén viéc lwa chon
theo hwdng nay thwong 1am cho chiéu cao dai coc
I&'n, khédng d@m bao tinh kinh té.

Trong TCVN 5574:2012 [1], viéc tinh toan choc
thing (nén thing) duoc gidi thiéu rat tdng quat trong
muc 6.2.5.4. Trong khi do, khi ap dung cac céng thirc
tinh toan theo muc nay gay rat nhiéu khé khan cho ky
sw thiét ké, dan dén c6 sy sai léch trong quéa trinh
thadm tra hd so thiét ké cac cong trinh cao tang hién
nay. Khi tinh toan do bén ctia dai coc bé tong cbt thép
can phai thwc hién 05 bai toan: (1) tinh toan choc
thing dai coc do cét gay ra; (2) tinh toan choc thing
dai coc do coc bién gay ra; (3) tinh toan do bén tiét
dién nghiéng chiu lyc cat; (4) tinh toan udn theo tiét
dién thang géc va tiét dién nghiéng; (5) tinh toan nén
cuc bd dai coc. Trong do, cac bai toan (4) va (5) da
dwoec trinh bay chi tiét trong [1] va [3]. Tai liéu “Hwéng
dan tinh toan dd bén dai coc theo tiéu chuan SNIP
2.03.01-84” [5] la tai liéu phat trién thém nham chi tiét
hoa tinh toan cho SNIP 2.03.01-84 [3] (1 tai liéu gbc
lam co s& bién soan ra TCXDVN 356:2005 [2] trwéc
day va TCVN 5574:2012 [1] hién hanh). Trong [5] da
cu thé hda cac trwdng hop tinh toan. Rét tiéc 1a tai
liéu nay chwa dwoc bién soan cho Viét Nam dé thuan
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tién cho viéc ap dung va tranh dwgc cac tranh luan
khong can thiét.

Céc bai toan (4) va (5) da dwoc hwéng dan cu thé
trong [1] va [3]. Bai b&o nay chi d& cap dén viéc tinh
toan choc thiing dai coc bé téng cét thép toan khéi (co
mat bang hinh vuéng (hodc hinh chi nhat) dwdi cot
v6i sb lwong coc trong dai tir 2 tré 1én theo cac bai
toan (1), (2) va (3).

2. Tinh toan d6 bén dai coc dwéi cot bé tong cot
thép toan khéi

2.1 Tinh toan choc thing dai coc do cét gay ra
a. Tinh toan choc thdng dai coc chju lwrc ding tam

V&i dai coc cb 4 coc trd 1én, viéc tinh toan choc
thiing dai coc dwoc thwe hién theo biéu thire (1), xuét
phat tir diéu kién: sw choc thing xay ra theo cac mét
bén cda thap choc thing véi chiéu cao tinh bang
khodng cach theo phuwong thang ding tr cét thép
chiu lwc cta dai coc dén chan cot, con cAc mat bén di
qua cac mép ngoai cla codt dén cac mép trong cla
cac coc va nghiéng mét géc khéng nhé 45° so voi
phwong ndm ngang va khéng I&n hon géc tng voi
thap choc thung c¢é ¢ = 0,4h,.

Biéu thire tdng quat dé tinh choc thang:

R S h
Fper < %;ui C_:) (1)
trong d6 Fue l& e choc thing tinh toan, bang tong
phan lwc cac coc nam ngoai pham vi day dwdi thap
choc thiing, F, =N (n /n). Khi d6 phan Iyc cac
coc chi dwoc tinh do lwc doc truc N tac dung tai tiét
dién coét & canh ndm ngang bén trén cla dai coc; &
day n la sb coc trong dai, n, 1a s6 coc nam ngoai
pham vi day dwdi thap choc thing; Ry la cwong do
chiu kéo tinh toan cla bé téng c6 k& dén cac hé sb
diéu kién 1am viéc cta bé tdng vy ; ho & chiéu cao lam
viéc cla tiét dién dai coc trén doan dang xét, tinh
bang khodng céach tir cbt thép chiu lwc cla dai coc téi
mat trén cla dai coc; u; la gia tri trung binh cta canh
day trén va day dwdi clia mat bén th i cia thap choc
thiing (t&c 1a thap choc thing c6 thé cé nhiéu mat,
khéng phai luc nao ciing la 4); ¢ la khoang cach tw
mép cot t&i mat bén clia coc nam ngoai pham vi thap
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choc thing; a 1a hé sb lay bang 1 vé&i dai coc toan
khéi (d8i voi méng 1&p ghép a =(1-0,4RunAJN)>0,85
VGi At = 2(beortheoNanc, trong d6 hg,e 1a chiéu dai cot
ngam vao cbc mong).

S

C2 b col

Hinh 1. So' dé hinh thanh thap choc thing duoi cgt bé tong
cot thép toan khoi

Khi tinh toan choc thing cho dai coc chiu lwc
dung tam do cot tiét dién chi nhat gay ra, biéu thirc
(1) dwoc viét lai dwéi dang:

Fper SM{%(bcol +C2)+%(hcol +C1)j| (2)

a 1 2
trong d6 Fper; Ru; ho nhw trong biéu thire (1); beor; heol
lan lwot 1a chiéu rong va chiéu cao cua tiét dién cot; c,
la khoang cach tir mép cot co kich thuwéc b t&i mat
phang song song v&i no, di qua mép trong clia hang

1

c6t gan nhat, nam ngoai pham vi day dwéi cla thap
choc thing; c, la khoang cach tr mép cét cé kich
thuwdc hey t6i mat phang song song véi nd, di qua
mép trong ctia hang cot gan nhat, ndm ngoai pham vi
day duwdi cua thap choc thing;

O day, ti sd ho/ci 1y khong nhé hon 1 va khong
I&n hon 2,5. Khi ¢;> hy thi ¢; l4y bang hy, khi ¢i< 0,4hg
thi ¢; l4y bang bang 0,4h.

Khi tinh toan choc thing cla dai coc chiu lwc
dang tam do cot tiét dién vudng gay ra, véic, = c, = ¢
thi cong thirc (2) sé co dang:

x& 3)
a C

Khi bd tri cbt thép ngang dat vudng goc véi mat
ban cua dai coc trong pham vi thap choc thdng thi
viéc tinh toan phai dwoc thuc hién theo diéu kién:

F. <F +08F, (@)

per —

nhwng khéng I&n hon 2F,,.

Py 4hRy (hey +C)

per —

F

Gia tri lwc Fy, 14y bang vé phai cta biéu thire (1),
con luc Fe, bang téng toan bd lwc cét do cbt thép dai
(cat qua cac mat bén cta thap choc thiing) chiu, duoc
xac dinh theo cong thirc:

Fo =Y RuA, (5)
trong d6: Rey 1a cworng d6 chiu kéo tinh toan cta cét
thép dai khi tinh toan tiét dién nghiéng chiu tac dung
cla lwc cét; Asy 12 tdng dién tich tiét dién ngang cta
cbt thép dai, cat qua cac mat bén cua thap choc
thdng.

- V&i dai coc gébm 2 coc (hinh 2) thi viéc tinh toan
choc thiing dai coc do cét gay ra dwoc tién hanh theo
diéu kién:

h
2Rbt |:C0(bcol +C2)h0 +(hcol +Cl)(b_bcol )j|
F

per —

(6)

trong d6 Fyer 1a lwe choc thang tinh toan, bang tdng phan Iwc cta hai coc do lwe doc N tac dung lén cot Ry, ho;
C1; beon, heor, @: N trong biéu thive (1); ¢, 1& khodng cach tir mat phdng mép cot kich thwédc he, dén mép ngoai

cla dai coc.
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beot . C2

C2

Hinh 2. Sodé thap choc thing trong dai 2 coc
duwdi et bé tong cot thép

b. Tinh toan choc thing dai coc chju luc léch tam

Viéc tinh toan dwoc tién hanh theo cac cong thirc
tinh toan choc thing clia cac dai chju lwc dang tam,
nhung khi d6 lwc choc thiing tinh toan lay bang Fe, =
23F; , trong d6 2F; la tdng phan lwc cla tat ca cac coc
nam & mot phia cla truc cot & phan chiu lwc nhiéu
hon trr di phan lwc cla cac coc nam trong pham vi
thap choc thing & cung phia vé&i truc cot. Trong
trwdng hop nay, cac phan lwc cliia cac coc dwoc tinh
toan do lyc doc va mé men tac dung tai tiét dién cot &
mat dai (trc la phan lwc coc sinh ra do Iwc doc va mé
men tac dung tai mat dai).

Khi cac m6é men tac dung theo phwong ngang va
phwong doc thi 2F; dwgc xac dinh theo tirng phwong
riéng biét; trong tinh toan |4y gia tri I&n hon (tc 1a 14y
gia tri I6n hon trong hai phwong dang xét, phwong
nao c6 lwc Ién hon thi 14y gia tri do).

- V@i dai 2 coc chiu lwc Iéch tdm thi viéc tinh toan
choc thing do cot gay ra dwoc tién hanh theo biéu
thirc (6), nhung khi d6 lwc choc thing tinh toan lay
bang Fper=2F;, trong doé F; — phan lwc cta coc chiju lwe
I&n nhé4t do lwc doc N va mé men M tac dung vao cot;

- Trwong hop dai cé nhiéu hang coc (hinh 3) thi
ngoai viéc tinh toan choc thiing dai do cét gay ra theo
thap choc thdng, cac mat bén cla thap di tr mép
ngoai ctia cot dén cac mép gan nhat cla cac coc, can
phai kiém tra choc thiing clia dai coc do cot gay ra voi
gia thiét 1a sw choc thing xay ra theo mat thap, hai
ho&c tat cad 4 mat cha thap nghiéng goc 45°; khi dé,
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phan lyc cla cac coc nam trong pham vi dién tich cla
day dwdi thap choc thing khéng duoc ké téi.

hm[ bcul
/ \ I
/ N =
YV vy vy
S, S.

beo

c2

Hinh 3. So'dd thap choc thiing khi bé tri coc thanh nhiéu hang

2.2 Tinh toan choc thiing dai coc do coc bién gay ra

Viéc tinh toan choc thing dai do coc bién gay ra
dwoc thwe hién theo biéu thire sau:

Fi <Ry h01:zuiﬂi (7)
i

trong doé: F4 la tai trong tinh toan 1én mot coc bién cé
k& dén momen theo 2 phwong, bao gébm cd anh
hwéng cua tai trong cuc bd (vi du: do twdng chén); hoy
la chidu cao tinh toan cuda tiét dién trén doan dang
kiém tra, bang khodng céach ti¥ dinh coc dén mat trén
dai coc; u; la gia tri trung binh cla day trén va day
dwéi clia mat bén the i cia thap choc thiing cé chiéu
cao hy, hinh thanh khi mét coc bién choc thang dai; S
la hé sb, dwoc xac dinh theo biéu thire: B =k(hoi/Co)
v6i k 1a hé sb, ké dén sw gidm kha néng chiu luc dai
coc & vung goc.

Biéu thire (7) c6 thé duoc viét lai dwéi dang:

Fai < RbthOl |:ﬁ1 (bOZ +%] + ﬁZ (bm +C_;1]:| (8)

trong do6: Bi=ki(ho1/Co1) va Br=kz(ho1/Coz); bo1 vVa by, 1a
khodng céach tir cac canh trong ctia cac coc bién dén
cac canh ngoai cla dai coc (hinh 4); co; va cg la
khodng cach tir mép trong ctia coc bién dén mép cot
gan nhét theo 2 phuong; B, va 3, |a gia tri cac hé sb
duwoc lay theo bang 1.
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Hinh 4. So' dé choc thiing dai do céc coc bién

Bang 1. Gia trj cac hé s p1 va 5

ho1/Coi Bi ho1/Coi Bi ho1/Coi Bi ho1/Coi Bi
<1 0,6 1,4 0,765 1,8 0,887 2,2 0,968
1,05 0,622 1,45 0,782 1,85 0,9 2,25 0,974
1,1 0,645 1,5 0,8 1,9 0,912 2,3 0,98
1,15 0,666 1,55 0,815 1,95 0,92 2,35 0,986
1,2 0,688 1,60 0,832 2 0,932 2,40 0,991
1,25 0,709 1,65 0,845 2,05 0,941 2,45 0,996
1,3 0,728 1,7 0,86 2,1 0,951 >25 1
1,35 0,746 1,75 0,875 2,15 0,96

2.3 Tinh todn dé bén trén tiét dién nghiéng cua dai
coc chju téc dung cua lwc cat

Viéc tinh toan nay thwéong bi bd qua trong thuc té
thiét ké. Viéc tinh toan do bén trén tiét dién nghiéng
clia dai coc chiu tac dung cua lwc cat dwoc tién hanh
theo biéu thurc:

h

Q <1,5bh,R, 2 9)
C

trong dé: Q=3F; la tbng phan lwc cla cac coc nam
ngoai pham vi ctia phan dai coc chiu luc I&n hon cé
ké dén gia tri momen udn I&n hon; b 1a chiéu réng day
dai coc; Ry nhw trong biéu thire (1); ho 1a chiéu cao

lam viéc trong tiét dién dang xét cta dai coc; c la
chiéu dai hinh chiéu cua tiét dién nghiéng lay bang
khodng céach tir mat phdng cGa cac canh trong cla
cac coc dén mép trong gan nhat cta cot, xem hinh
5a; Gia tri ho/c l4y khéng nhd hon 0,4 twong &ng v&i
Qmin = 0,6bhgRy va khong I&n hon 1,67 twong tng voi
Qmax = 2,5bhgRy:.

Khi bé tri coc nhiéu hang trong dai, viéc tinh toan
do bén tiét dién nghiéng chiu tac dung cla lwc cét
duwoc tién hanh theo céac tiét dién di qua cac mép
trong cla coc twong (ng v&i méi hang coc (hinh 5b).
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9

b

Hinh 5. Céc so db tinh todn dé bén trén tiét dién nghiéng cda dai theo lyc cat

2.4 Vidu tinh toan

Bai toan thiét k& dai gdbm 8 coc; kich thuédc dai
3x6,6 m, tiét dién cdt 1x1 m; chiéu cao dai 2 m; bé
tong dai coc str dung: B30 (M400) c6 Ry = 1,2 (MPa);

Fi=252(1)

F5=259(1)

coc khoan nhdi dwong kinh D = 0,6 m (theo [5] c6 thé
quy ddi twong dwong thanh coc vudng cé canh = 0,89
D =0,9 D (tirc 12 c0 tiét dién twong duong 0,54x0,54
m); phan lwc cac coc nhw trén hinh 6.

— 71

| |
| |
[— L_.

Fr=240(0)
__ Fm2860

Loy Iy
L_J L_J

| T
| |
L_J

F=261(1)
F8:2_9ﬁ‘(t)

;
Loy Loy
L_u L_J

3m

Fr-276(1)

Fs=292(1)
6,6m

Hinh 6. So' dé phan lwc du coc

Don vi thiét ké tinh toan véi dai coc nay la da kha
nang chiu choc thang, trong khi don vi thdm tra tinh
toan va cho két qua (véi kich thwéc va cach bb tri
nhw trén hinh 6) dai coc khéng dd chiu cat trén tiét
dién nghiéng va dai bi choc thung.

Pon vj thdm tra tinh toan theo cac céng thic
chwa phu hop véi yéu ciu cia [1] nhw sau:

- Kha nang chju cét cta dai trén tiét dién nghiéng
xac dinh theo cong thirc: Q < [Q] = BxRpxbyxhg, trong
d6 p=0,7x[1+(ho/C)?, by, 1a chiéu rong cua tiét dién
chiu cat, C la khoang céach theo phwong ngang tor mat
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cat dang xét t¢i day thap dam thing, [Q] 1a luwc cat
gi¢i han ma dai chiu duoc.

- Diéu kién co6t choc thiing dai coc xac dinh theo
cbng thirc: P <= [P] = [o1x(be+Co) + opx(he+Cq)]%
hoxRy trong dé6 oy = 1,5><[1+(h0/C1)2](1/2), ol
1,5x[1+(ho/C2)?™?, P 14 Iwc choc thing bing tdng
phan lwc cla coc nam ngoai pham vi cha day thap
choc thang, [P] 1a lwc cét giéi han ma dai coc cé thé
chiu dwoc.

Bai toan cla don vi thiét ké dwoc tinh toan dua
trén cac coéng thire (6), (8) va (9) va so dé nhw trén
hinh 7 nhu sau:
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ci=hy ci=hy

Hinh 7. So' dé choc thing dai do cot géy ra

Coc khoan nhéi dwong kinh D = 0,6 m twong Fper =276+286+292+294+240+252+259+261)x10 Fpe,
duong véi coc vudng cd tiét dién 0,54x0,54 m theo chi = 21600 (kN)
dan trong [5]; ¢;= 0,16 m; c; = 0,16 M; heg = 1 M; beo =

Kh& n&ng chdng choc thiing clia dai coc khi xay ra
Im;b=3m;a=6,6m;h=2m; hg=1,85m; a=1.

choc thang do cét gay ra dwgrc xac dinh nhw sau:

a. Tinh toan choc thing dai coc do cét gay ra V& phai cia bidu thirc (6):

Téng lyc choc thing Fpe tinh toan bang tbng
phan lwc clia cac coc ngoai pham vi dwédi day thap
choc thang:

h
2Rbt |:C0(bcol +C2)h0 +(hcol +C1)(b_bcol ):|

1

(04
2x1,2x10°[1,85/0,16x(1+0,16)x1,85+(1+0,16)(3-1)
- 1
Nhw vay Fper = 21600 (kN) < 65120 (kN) — dai coc khéng bi ¢t choc thing.

= 65120 (kN)

b. Tinh toan choc thiing dai do coc bién

So d6 tinh nhw trén hinh 8. Cac théng sb tinh toan: co; = 1,93 m; coz = 0,16 m; hoy = hy = 1,85 m; 8, = 0,6
(dO ho1/Co1 = 0,958 < 1), ﬁg =1 (dO hoo/Cop = 11,56 > 2,5), bo1 = 0,87 m; by, = 0,87 m.

Kh& na&ng chdng choc thiing clia dai coc do coc bién dwoc xac dinh nhw sau:

8 Tap chi KHCN Xéay dung - s6 3/2015



KET CAU — CONG NGHE XAY DUNG

— . - —
| 1 1 [
Lod Lo L3 (.
s gf%
- Aé =
i) o - J—
a oy T i) [
'_QQ L L J: [ - L
bOl COJ h:l
a |

Hinh 8. So' dé choc thiing dai do coc bién gay ra

Vé phai clia cong thirc (8):

C C
:Rmhm{ﬁl(boz +%]+ﬁ2 (bm +%ﬂ ~1,2x10° x[ 0,6x(0,87+0,16/2) +1x (0,87+1,93/2)

=5339kN
F.i= Fg= 2940 (kN) < 5339 (kN). Vay dai coc dam bao kha nang chiu choc thing do coc bién.

c. Tinh toén dé bén trén tiét dién nghiéng cta dai coc chiu téc dung cua luc cét

So do tinh toan nhw trén hinh 9.

i i ;;F* I
Lo Lo ho Lo
1 I
I |
| | d
1 |
- - [E [
i i | |
[ Lo ol Lo
" |
lcz
C, I

Hinh 9. So’ dé tinh todn d6 bén trén tiét dién nghiéng cda dai coc chiu tac dung cda e cat

V6&i so dd bb tri coc nhw trén hinh 9 sé cé 2 tiét  md men udn I&n hon: Q;=2F; = 2940 + 2610 = 5550
dién nghiéng xuét phat tir mép cot dén mép hai hang  (kN).
coc. Céc théng s6: C; = 1,93 m; ho; = 1,85; b =3 m.
- Xt tiet dién nghiéng thtr nhat: Ty s hgy/C; = 0,958 nam trong khodng 0,4 dén
Téng cac phan lwc cac coc nam ngoadi pham vi 1,67, do d6 kha nang chiu cét tinh toan tai tiét dién
cla phan dai coc chiu lwc 1&6n hon c6 ké dén gia tri  nghiéng thé nhét tinh theo vé phai cong thirc (9):

1,5bh0Rbt%=1,5x3x1,85x1,2><103 x%z%?G kN

1 1

Tap chi KHCN X4y dung - sé 3/2015 9
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h

Vi Q; = ZF; = 5550 (kN) < 1,5bh;R,, - = 9576
(kN) nén dai coc ddm bao dd bén trén %iét dién
nghiéng thir nhét;

- Xét tiét dién nghiéng thi hai:

Téng cac phan lwc cac coc ndm ngoai pham vi
ctia phan dai coc chiu lwc 1&6n hon c6 ké dén gia tri
mo6 men uén I&n hon: Q, = ZF; + XF, = 2940 + 2610 +
2920 + 2590 = 11060 (kN);

Céc théng sé: C, = 0,16 m; hg, = ho = 1,85 m; ti sb
ho/C, = 11,5 > 1,67.

Kha nang chju cat tinh toan tai tiét dién nghiéng
the hai bang:

2,5 bhoRy = 2,5%x3x1,85x1,2x10°=16650 (kN)

Vi Q.= 11060 (kN) < 2,5bhoRy; = 16650 (kN) nén
dai coc dadm bao do bén trén tiét dién nghiéng thi hai.

Qua vi du cé thé nhan thay, viéc tinh toan theo
cac codng thirc chuan cla [5] cho két qua dat yéu cau
vé choc thiing do cot, do coc bién gay ra va dod bén
trén tiét dién nghiéng cla dai coc chiu tadc dung cla
lwc c&t van dam bao, trong khi két qua cla quan diém
tinh toan khong theo [5], tirc la khéng tuan tha [1],
khéng dat yéu ciu.

3. Két luan

Viéc tinh toan dd bén cla dai coc bé tong cbt thép
toan khéi twdng nhw don gian va khéng c6 van dé gi
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can ban luan nhwng trén thyc té van c6 nhirng diém
can lwu y dé tranh céac tranh luan khéng can thiét: can
thwe hién da cac bai toan, trong dé dac biét lwu y bai
toan tinh choc thing do cét va do coc bién.

Bai viét da gi6i thiéu phwong phap tinh toan dai
coc mot cach chuan xac phu hop véi quan diém cda
[1] trén co s& tai liéu [5].

Bai viét co thé 1am tai liéu tham khao cho céac ky
sw thiét ké va nhirng ngudi quan tam.
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thép. Tiéu chudn thiét ké.

3. Huwéng dan tinh toan két cdu bé tong va bé tong cbt
thép theo TCXDVN 356:2005.

4. SNIP2.03.01-84, Két cau bé tdng va bé téng cdt thép -
Tiéu chudn thiét ké.

5. Tlocobue nNO NpOEKTUPOBaHMIO  Xene30beTOHHbIX

POCTBEPKOB CBaWHHbIX (PYHAAMEHTOB MNOA4  KOMOHH
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XAC PINH TUOI THO CON LAI CUA NHA VA CONG TRINH XAY DUNG

PGS.TS. NGUYEN XUAN CHIiNH
Vién KHCN Xay dwng

ThS. CAO XUAN HIEN

Trwdng Pai hoc Hué

Tém tét: Bai bao nay gidi thiéu tém tat mét sé
phuwong phdp xéc dinh tudi tho con lai cia nha va
cong trinh xay dung, theo dé cé thé 4p dung dé xac
dinh tudi tho con lai cia cau kién, b6 phan két céu
hodc cua céng trinh néi chung.

1. M& dau

X&c dinh tudi tho con lai clia nha va cong trinh xay
dwng 1a nhiém vu rat can thiét nham bdo dam duoc
d6 an toan st dung cla chung.

Theo mot sbé tai lieu thdng ké khoang 80% cac
trwdng hop xay ra sy cb cla cac cong trinh xay dwng
la do con ngudi gay ra ké tir giai doan thiét ké, thi
cOng va khai thac st dung cong trinh.

Bao dam dwoc dd tin cay cla cong trinh la bao
dam an toan va tudi tho ctia ching theo yéu cau cla
tiéu chuén thiét ké. Do tin cay cha cong trinh xay
dwng la kha nang dap &ng cla cong trinh theo cac
yéu ciu cla tiéu chuan trong thdi gian quy dinh vé
kha nang chiju lwc, do bén, dd 6n dinh va bién dang.

Danh gia do tin cay cla két cdu xay dwng dang st
dung théng qua két qua khao sat ky thuat, tor két qua
khdo sat tién hanh tinh toan danh gia tinh trang ky
thuat hién tai cia cong trinh d& xac dinh tudi tho con
lai, trén co' s& d6 dwa ra quyét dinh tiép tuc st dung,
stra chira hay pha bd.

Khéi niém tudi tho con lai ciia nha va céng trinh
xay dwng dwoc hiéu la thoi gian (thuweng duoc tinh
bang ndm) t thdi diém danh gia dén khi cong trinh
dat t&i trang thai gid¢i han ma & trang thai gi¢i han dé
cong trinh khong thé tiép tuc st dung néu khong
duwoc tién hanh gia cudng hodc stva chiva Ion.

2. Mt s6 phwong phap tinh tudi tho con lai

Tinh toan xac dinh tudi tho con lai cGa céng trinh
xay dwng c6 thé thuc hién & cac mirc d6 chinh xac
khac nhau:

- Mtrc | (mirc thap) la tinh theo cac phwong phap
tién dinh;

Tap chi KHCN Xay dung - s6 3/2015

- Mtrc Il (mtrc trung binh) tinh toan c6 sir dung
phwong phap ban xac suét;

- Mt Il (mtre cao) tinh toan c6 ap dung |y thuyét
X&c suét vai cac bién ngau nhién c6 phan b bét ky.

Xac dinh tudi tho con lai cGa coéng trinh theo
phwong phéap tién dinh khéng theo mét céng thirc
chinh x4c ma thueng phai chon mét da thire c6 nhiéu
bac khac nhau. Pa thirc cé bac thap cho két qua kém
chinh xéac, da thirc bac cao cho két qua tét hon nhwng
cling khoéng phan anh dwoc sy bién dong cla céc
tham sé theo thoi gian.

S& dung phwong phap xac suat yéu cau phai co
lwong sb liéu da 1&n vé tai trong va tac dong, vat liéu
cta két ciu. Vé&i sb lwong thdng tin 1én sé& bdo dadm
dwoc d6 tin cay cla viéc danh gia va két luan vé tudi
tho con lai clia cong trinh.

M6t sé van dé co ban khi tiép can theo phwong
phap xac suat |a:

- Xem cé&c diéu kién bén ngoai tac dong I&n két cau
la cac qua trinh ngau nhién;

- Két cAu bi pha hay 1a hau qua cla qué trinh tich
[Gy hw hong;

- Panh giéa trang thai ky thuat cta két ciu trén co
s& sb liéu khao sét thuc té c6 xét dén bién dong ngau
nhién cta cac thdng sb tai trong, tac dong va vat liéu.

CéAch tiép can nay duoc thue hién trén co s& cac yéu
cau va quy dinh cta tiéu chuan hodc hd so thiét ké.

Tudi tho con lai cta két cdu dwoc xac dinh théng
qua mot sé6 théng sbé chi yéu cla két chu ma céc
thong sb nay cho thay két cAu tién dén trang thai gidi
han ho&c méat kha nang chiu lyc.

Trén co s& phan tich két qua khdo sat hay danh
gia chuyén gia, cling nhw kinh nghiém thyc té trong
qué trinh sir dung dé di dén quyét dinh kéo dai viéc
str dung cong trinh hoac thwc hién viéc gia cwong,
stra chira can phai tién hanh xac dinh tudi tho con lai
cula céng trinh.
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DPé xéac dinh dwoc tudi tho con lai ctia coéng trinh
can c6 cac diéu kién sau:

- C6 céc théng sb trang thai ky thuat cia céng
trinh;

- C6 céc théng sb biéu thi cac hw hdng hién tai cta
cong trinh;

- Xac dinh tiéu chi trang thai giéi han ma coéng trinh
dat t&i khi hw héng tiép dién. Vi du: Tiéu chi dé tinh
toan tudi tho con lai ctia nha khung thép la:

+ Hao mon hdvu hinh;

+ An mon thép;

+ Cudng do cla thép c6 xét dén hu hdng va tac

dong cua nhiét do;

+ Tac dong mai.

Tinh toan tudi tho con lai c6 thé thwe hién theo mot
ho&c mot sé tiéu chi. N6i chung tudi tho con lai cua
cong trinh theo mét hay mét sé tiéu chi can dwa vao
yéu cau vé do chinh xac cla viéc dy bao do dy tri
hay rdi ro cGa cdng trinh trong thoi gian st dung tiép
theo.

2.1 Tinh toan tudi tho con lai theo tiéu chi cua
trang thai gidi han [2]; [4]

a. Tinh tudi tho con lai can ctr vao hao mon héu hinh
— danh gia téng hop hw héng cda coéng trinh theo
cbng there:

&= L& T 06, + ...+ QE;

(1)
o t+a,+..to
trong d6: &,,&,,...& - gia tri hw héng Ion nhét theo

1
loai két cAu;

a,,Q,..a; - hé sb thm quan trong theo loai két
cu.

DPanh gia twong déi vé hw héng clta cong trinh
theo cong thirc:

y=1-¢ @)

Hao mon thuwéng xuyén xac dinh theo sb liéu
quan trdc can cl vao sy thay déi khd ning chiu luc
vao thoi diém khao sat.

A:—My
t

4

3)

trong dé: L - thoi gian khai thac s& dung (nam) &
thdi diém khao sét.
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Thoi gian si dung cla céng trinh tlr dau dén khi
tién hanh stra chira I&n tinh bang nam:
0,16

A

T (4)

b. Tinh tudi tho con lai cda cdng trinh theo cuong dé [2]

Tudi tho con lai theo tiéu chi trang thai gidi han
dwoc xac dinh theo:

_% (t) - [U]
o

o

Ty ()

trong do:
o, (t) - giGi han cwong dd & thoi diém khao sat;
[0] - gi¢i han cwd'ng do theo tinh toan;
a, - toc d6 suy gidm tinh chat co Iy;

a, =2 O ©)

trong do:
o, - cwdng do gidi han tiéu chuén

t — Thoi gian siv dung céng trinh tr dau dén thoi diém
khao sat, don vi: nam

c. Tinh tudi tho con lai cda két cdu thép do bj &n mon [2]

Tudi tho con lai cha két cAu nha do &n mon dwoc
tinh theo cong thirc:

Tk =— (7

trong do:

S. — chiéu day thuc té nhé nhét cia ciu kién chiu
lwe, mm;

Se — chiéu day &n mon, mm;

t - thoi gian st dung cong trinh tr dau dén thoi
diém khao sat, don vi: ndm

d. Tinh tudi tho con lai do mai [2]
Te=Tex [N]/ N 8)
trong do:
T, — thoi gian st dung cong trinh tr dau, don vi: nam;
[N] — sb chu ky tai cho phép;

Ns — s6 chu ky tai trong thei gian st dung.
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Theo két qua tinh toan tudi tho con lai cho phép
danh gia tudi tho cGa cAu kién, bo phan két cAu hodc
toan bd céng trinh. Khi tinh theo mét s tiéu chi thi két
qua duoc két luan theo gia tri thap nhét.

2.2 Tinh tuéi tho con lai cda nha va cong trinh xay
dwng theo cdc hé sé tin cay [5]; [4]

- Xac dinh hé sb tin cay tiéu chuan:
K0 = }/m'}/c '}/f '}/n (9)
trong do:
Ym — hé sb tin cay cla vat liéu;

v — hé sb diéu kién lam viéc cla két cau;

¥t — hé sb tin cay cla tai trong;

¥ — hé s tdm quan trong.

Céc hé s6 nay dwoc lay theo tiéu chuén.

- Anh huwéng cta khuyét tat va hw hdng dén do tin
cay cua két cAu dwoc danh gia thong qua hé sb db tin
cay tiéu chuan K, .

Hé sb do tin cay cta két cdu dang s dung xac
dinh theo cbéng thirc:

K=Ko.y (10)
trong do6: y — hé sé gidm do tin cay cla két cau & thoi
diém khao sét (d6 tin cay twong déi) cho trong bang 1.

Bang 1. Phan loai tinh trang ky thuéat cda cong trinh xay dung [4]

Phéan loai PPN o
tinh trang M6 ta tinh trang ky thuat ¢ Dgntlndcgy M#;:nd?éf‘lw
k§ thuat wong doi: y g:
1 Khong co huw hong, tinh trang ky thuét binh thwong. Dap tng cac 1 0
yéu cau cua tiéu chuan thiét ké.
DPap tng yéu cdu st dung, kha nang chiu lwc theo trang thai giGi
5 han thr hai(dé vong, bé rong vét nut...) co thé& bi vi pham nhwng 0.95 0.05
van dam bao s dung binh thuwdng song can cé bién phap chéng an ! !
mon va stra chira cac hw héng nhé.
Chwa dap (rng hoan toan yéu cau st dung. Kha nang lam viéc cé
3 han ché. Ton tai hw hdng 1am giam kha nang chiu lwc. Dé tiép tuc 0,85 0,15
st dung can tién hanh stra chira nhé.
4 Khéng dap trng yéu cau ‘sfr dung. Ton tai hw hdng anh huc’)’ng dén 0.75 0.25
khai thac str dung. Yéu cau stra chiva I&n méi dwa vao str dung. ' '
Tinh trang nguy hiém. Ton tai hw hong c6 thé dan dén pha hly két
5 cAu. Yéu cau gidm tai khan cap va co bién phap chéng d& kip thoi. 0,65 0,35
Khoanh vuing nguy hiém.

- Chap nhan quy luat thay déi hé sb dy trir theo
dwong parabol bac hai, d6 an toan hay d6 dw trir cla
két cAu, nha, cdng trinh dwoc tinh theo cong thirc:

T, =T MUt ) (11)
(Ko - K)
trong do:

T, — d6 dw trir cGa két cAu, nha hay cong trinh &
thoi diém dwa vao st dung;

T — thoi gian st dung két cdu & thoi diém khéo sat;

K — hé sb d6 tin cay cla két cdu khi st dung;

Ko — hé sb dd tin cay tiéu chuan.

- Tudi tho con lai cha két ciu, nha va cong trinh
(T,s) dén khi x4y ra trang théai gi¢i han ma & trang thai
dé cong trinh khéng thé tiép tuc st dung néu khéng
dwoc gia cwong hay tién hanh stva chiva I6n, dwoc
tinh theo cong thirc:

Ts=Ty—-T (11)
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3. Mét sé lwu y khi tién hanh xac dinh tubi tho con
lai cua cong trinh xay dwng

- Xem xét cong trinh theo nguyén tac “an toan st
dung theo trang thai ky thuat”, cé nghia la viéc danh
gia trang thai ky thuat cta céng trinh dwgc thyc hién
theo cac théng sbé ky thuat, bdo ddm d6 tin cay va an
toan st dung cla cac tiéu chuan va hod so thiét ké.

- Phu thuéc vao tiéu chi cla trang thai gi&i han va
diéu kién s dung cong trinh, cac théng sé ky thuat
can thiét 1a:

+ Cac dac trwng cla vat liéu nhw gidi han chay,
gi¢i han bén, d6 cirng, dd bén chbéng nit, gi¢i han
bén mai, dd bén lau, ti bién, thanh phan héa hoc, vi
céu truc, ...

+ Céac hé sb an toan vé do bén (theo gi¢i han
chdy, gi¢i han bén, dd bén lau, t& bién, bén chdng
nit, &n dinh;

+ Céc théng sb cong nghé (nhiét do, ap luc, cac
théng sé rung dong, ché d6 l1am viéc, v.v...).
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- Danh gia cac thdng sb trang thai ky thuat va lua
chon théng sé can thyc hién theo két qua phan tich
hd so ky thuat, khao sat, cac sb liéu st dung dw bao
trong viéc danh gia;

- Xem xét, so sanh véi hd so ky thuat cé thé dua
ra cAc tiéu chi bd sung dé xac dinh tudi tho con lai cua
cong trinh;

- Muc dich clia viéc phan tich hd so ky thuat |a
xac dinh cac thdng s ky thuat, trang thai gi¢i han,
lam rd cac hw hdng cé thé xay ra véi két clu ciing
nhw cac ciu kién, bd phan két cAu ma hu héng sé
dan t&i trang thai nguy hiém;

- CAc tai lieu str dung dé phan tich, danh gia bao
gdm: cac tiéu chuan k¥ thuat, ho so thiét ké&, hd so thi
coéng nghiém thu ciing nhw hd so thi cdng stra chira.
4. Két luan

Bai viét chi mé&i gidi thiéu tém lwoc mot sb
phwong phép tinh tudi tho con lai ciia nha va cong
trinh xay dwng, dé xac dinh dwoc tudi tho con lai cta
cong trinh doi héi viéc khdo sat, danh gia cong trinh
phai dwoc tién hanh cé co s& khoa hoc véi cac trang

14

thiét bi bdo dadm dd chinh xac cling véi kinh nghiém
cla cac chuyén gia trong linh virc nay.
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TiNH TOAN, KIEM TRA,

S DUNG VACH KiNH

TRONG CONG TRINH XAY DUNG O VIET NAM

ThS. DO THIEU QUANG

Ban QLDA DTXD Nha Quédc héi va Héi trwéng Ba Dinh (méi)

PGS. TS. TRAN CHUNG, TS. VU THANH TRUNG
Vién KHCN Xay dwng

Toém tét: Viéc st dung vat liéu kinh trong cac cong
trinh xay dung, ddc biét |a vach kinh ngay cang phé
bién & Viét Nam, dem lai nhiéu loi ich vé thdm my, st
dung. Mdc du la bé phén bao che, ngdn chia khong
gian cho cong trinh xay dwng, bén canh viéc dam bao
thdm my, kién tric, vach kinh con phai thiét ké dam
bdo kha nang chju tai trong va tac dong giébng nhw
cac két cdu khac. Tinh ndng cua céc loai kinh dang
ngay cang duwoc cai thién/nang cao. Tuy nhién, hé
thdng quy chudn, tiéu chudn kinh xay dwng hién hanh
cla Viét Nam chua day du. Vi vay bai bao nay dé cap
dén thuc trang viéc tinh toén, kiém tra va st dung
véach kinh trong cong trinh xay dwng & Viét Nam trong
thoi gian gan day.

T khéa: Vach kinh, kinh, khung kinh, mat ding,
quy chudn, tiéu chuén kinh xay dwng.

1. M& dau

Vach kinh dwoc st dung ngay cang nhiéu trong
cac cong trinh xay dwng trén thé gi¢i cling nhu tai
Viét Nam. V&i cac cong trinh hién dai, nhiéu tang, quy
mé I&n, bén canh vé dep thAm my, viéc siv dung vach
kinh c6 dién tich I&n 1a mét trong nhirng xu huéng ndi
bat & Viét Nam, nhung phai xem xét dén viéc dam
bao mdi trwéng bén trong nha, van dé tiét kiém nang
lweng tich hop véi nhiéu tinh nang maéi khac sao cho
viéc st dung an toan va hiéu qua.

Tuy nhién, hién nay chwa cé mét hé théng hoan
chinh cac tiéu chuén tinh toan, lwa chon, thi nghiém,
bdo tri, danh gia vé vach kinh phu hop véi diéu kién
tw nhién, vat liéu va diéu kién s&r dung cltia nuéc ta.
Phan I&n vach kinh tai cac cong trinh xay dung & Viét
Nam duwoc thiét k& st dung nhw mét cau kién kién
trdc hay trang tri, chwa cé tinh toan day du trén yéu
cau st dung vé khad nang chiu luc, hiéu qua truyén
sang, cach am, cach nhiét, chiu Itra,... Viéc tinh toan,
kiém tra, st¢ dung véach kinh trong céng trinh xay dwng
& Viét Nam ciing con tly thuéc chd dau tw (ngudn
vén) va don vi thiét k& (quen thudc véi hé thdng tiéu
chuén nao), trong khi phan I&n nha thadu chwa cé day
dd nang luc, kinh nghiém dé dé xuét cac giai phap an
toan, hiéu qua cho vach kinh.

Tinh trang st dung theo nhu ciu thdm my, trao
lwu, thiéu cac tinh toan chiu lwc, méi trwdng, diéu kién
st dung da dan dén cac tac hai khéng nhd nhw: kinh
v& (Mot sb truong hop khéng rd nguyén nhan) lam
méat an toan cho cong trinh cling nhw xung quanh, 6
nhiém anh sang, mdi trwong khdng tién nghi, nang
lwong st dung khong hiéu qua,... Trong cac hau qua
ké trén, phd bién |a kinh v&, diéu kién st dung/moi
trwdng bén trong cong trinh khéng dam bao (hinh
1,2,3).

Hinh 1. Kinh v& /a hién tuong thudng thédy & cac céng trinh c6 véch kinh

Tap chi KHCN Xéay dung - s6 3/2015

15



KET CAU — CONG NGHE XAY DUNG

Trén thé gidi c6 cong trinh chua xay dwng xong
da phai diéu chinh lai vach kinh do 6 nhiém anh sang,
la nguy&n nhan gay ra viéc nung chay cac vat thé dbi
dién v&i vach kinh [10]. M&i day nhét, con giéng chiéu
ngay 13/6/2015 tai Ha N&i |am v& nhiéu clra kinh nha
nhiéu tang, cé cong trinh (125D Minh Khai) toan bd

vach kinh mat ding bi gié giat tung. Trung tdm Dw
bao khi twong thdy van Trung wong cho biét sé liéu
quan tréc tai 2 tram Lang va Ha Déng cho thay con
gidng chiéu 13/6 tai Ha Noi co6 strc gié giat 1én t&i cap
8, cap 9, twong duong béo [5,6].

a. Ngbi nha "The Walkie Talkie Building"

b. Ot6 bjnung chay

Hinh 2. Ng6i nha "The Walkie Talkie Building" (20 Fenchurch St, London)
nung chay cac vat thé doi dién (xe 6té trong hinh bén phai) (theo www.cityam.com)

FELELILIEN

Hinh 3. Toan b phén kinh mét dirng tda nha tai 125D Minh Khai, Ha Néi bj roi xuéng dat
(@nh chup sau con giéng ngay 13/6/2015)

Vi vay, bai bao nay trinh bay téng quan vé viéc
tinh toan, kiém tra, str dung vach kinh trong céng trinh
xay dwng & Viét Nam hién nay; tham kh&o tiéu chuan
ctia mot sb nwdc/khu vie trén thé gioi va dé xuét cac
kién nghi nham da@m bao chat lwgng, an toan va hiéu
qua khi str dung vach kinh cho cac cong trinh xay
dwng tai Viét Nam.

2. Hé théng quy chuén, tiéu chuan vé kinh xay
dwng

Trong hé thdng tiéu chuan cla Viét Nam hién nay
c6 gan 30 tiéu chuan va quy pham vé kinh xay dwng
hién hanh, néi dung chi yéu quy dinh vé vat liéu kinh,
gia cong, |&p d&t, mot sb thir nghiém ly tinh. N&i dung
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lién quan dén Iwa chon kich thuwéc kinh ch yéu ding
cho kinh don, mot sé tiéu chuan cé dé cap dén kinh
t6 hop song khéng day dd, va hinh thanh dwéi dang
biéu db tra kho ap dung va chi xét véi tai trong giod (ap
luc gi6 tbi da 5 kPa). Chwa cé tiéu chuan, hwéng dan
vé véach kinh, ma chi dé& cap chung chung dén viéc 1ap
dat trong Tiéu chuan TCVN 7505:2005.

CAc tiéu chuan vé kinh xay dwng hién hanh & Viét
Nam phan lén duoc xay dwng trén co s& chuyén
dich, tham kh&o t cac tiéu chudn nuwdc ngoai, trong
dé ¢6 1SO (Quédc té), ASTM (Hoa Ky), EN (Chau Au),
AS (Uc), BS (Anh), JIS (Nhat Ban) (xem bang 1).
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Bang 1. Danh muyc tiéu chudn Viét Nam hién hanh vé kinh xay dung

Tap chi KHCN Xéay dung - s6 3/2015

S6 hiéu tiéu chuan Tén tiéu chuan Tiéu chuan vién dan/tham chiéu
Kinh tdm xay dwng. Kinh ndi. Yéu cau ky thuat
TCVN 7218:2002
1 Sheet glass for construction. Clear float glass.
Specifications
Kinh tdm xay dwng. Phuong phap thir
Sheet glass for construction. Method of test ISO 9050 Glass in building-
Determination of light
2 TCVN 7219:2002 transmittance, solar direct
transmittance, total energy
transmittance  and  ultraviolet
transmittance, and related glazing
factors
Kinh xay dwng. Kinh dan nhiéu I&p va kinh dan an
toan nhiéu I&p. Phan 1: Binh nghia va mé ta cac
3 TCVN 7364-1:2004 vat liéu thanh phén
Glass in building. Laminated glass and laminated | ISO 12543-1:1998 Glass in
safety glass. part 1. Definitions and description of | building-Laminated glass and
component parts laminated safety glass
Kinh xay dwng. Kinh dan nhiéu I&p va kinh dan an
toan nhiéu I&p. Phan 2: Kinh dan an toan nhiéu
4 TCVN 7364-2:2004 1&6p
Glass in building. Laminated glass and laminated
safety glass. Part 2: Laminated safety glass
Kinh xay dwng. Kinh dan nhiéu I&p va kinh dan an
toan nhiéu I&p. Phan 3: Kinh dan nhiéu 1&p
5 TCVN 7364-3:2004
Glass in building. Laminated glass and laminated
safety glass. part 3: Laminated glass
Kinh xay dwng. Kinh dan nhiéu I&p va kinh dan an
toan nhiéu I&p. Phwong phap thir do bén
6 TCVN 7364-4:2004
Glass in building. Laminated glass and laminated
safety glass. Part 4: Test methods for durability
Kinh xay dwng. Kinh dan nhiéu I&p va kinh dan an
toan nhiéu I&p. Phan 5: Kich thwéc va hoan thién
7 TCVN 7364-5:2004 canh san phém
Glass in building. Laminated glass and laminated
safety glass. Part 5: Dimensions and adge
finishing
Kinh xay dng. Kinh dan nhieu 16p va kinh dan an
6 TCVN 7364-6:2004 toan nhiéu I&p. Phan 6: Ngoai quan
Glass in building. Laminated glass and laminated
safety glass. Part 6: Appearance
Kinh xay dwng - Kinh dan an toan nhiéu I16p -
Phwong phap thtr dd bén va dap
TCVN 7368:2013 Glass in building - Laminated safety glass - Test | JIS R 3205:2005 Laminated glass
9 methods for impact resistance AS/NZS 2208:1996 Safety glazing
materials in buildings
0 TCVN 7455:2013 Kinh x&y dwng - Kinh phang téi nhiét
Glass in building - Heat treated glass
" TCVN 7456:2013 Kinh x&y dwng. Kinh cot luwéi thép
Glass in building. Wired glass
Quy pham st dung kinh trong xay dwng. Lwa
TCVN 7505:2005 chon va l&p dat
12 . L .
Code of practice for application of glass in
building. Selection and installation
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S6 hiéu tiéu chuan Tén tiéu chuan Tiéu chuan vién dan/tham chiéu
. TCVN 7526:2005 Kinh xay dwng. Q;nh ngh.la. va phén |F)a-l-
3 Sheet glass in building. Definitions and
classification
" TCVN 7527:2005 Kinh xay dwng. Kinh can van hoa
Glass in building. Rolling patterned glass
Kinh xay dwng. Kinh phi phan quang
ISO 9050:2003 Glass in building-
) Determination of light
15 TCVN 7528:2005 transmittance, solar direct
Glass in building. Solar reflective coated glass transmittance, total energy
transmittance  and  ultraviolet
transmittance, and related glazing
factors
Kinh xay dwng. Kinh mau hap thu nhiét
ISO 9050:2003 Glass in building-
) Determination of light
16 TCVN 7529:2005 transmittance, solar direct
Glass in building. Heat absorbing tint glass transmittance, total energy
transmittance  and  ultraviolet
transmittance, and related glazing
factors
Kinh gwong - Kinh guong trang bac bang phuong
. TCVN 7624:2007 phép hda hoc wét - Yéu cau ky thuat
Mirrors - Mirrors from silver-coated float glass by
wet-chemical technology - Specifications
18 TCVN 7625:2007 Kinh gwong - Phwong phap thi
Mirrors - Method of test
19 TCVN 7736:2007 Kinh xay dwng - Kinh kéo
Glass in building - Drawn sheet glass
Kinh x&y dwng - Phwong phap xac dinh d6 xuyén
quang, d6 phan quang, tong nang lwgng birc xa
mat troi truyén qua va doé xuyén blrc xa tlr ngoai
ISO 9050:2003 Glass in building-
20 TCVN 7737:2007 Determination of light
Glass in building - Method for determination of | transmittance, solar direct
light transmittance, light reflectance, total solar | transmittance, total energy
energy transmittance and ultraviolet transmittance | transmittance and  ultraviolet
transmittance, and related glazing
factors
)1 TCVN 8260:2009 Kinh x&y dwng - Kinh hdp gan kin cach nhiét
Glass in building - Sealed in insulating glass ?JIS .R 3209:1998  Sealed
insulating glass
Kinh xay dwng - Phwong phap thte - Xac dinh ¢ng
suat bé mat va &ng suat canh cla kinh bang
phuong phap quang dan hoi khdng pha hay san
pham
22 TCVN 8261:2009 ASTM C1279-05 Standard test
. - . method for non-destructive
Grlla::,s ||n btt_Jlldlng - Test metthofd forfnon-des(tjruc(tjlve photoelastic measurement  of
pt otoelas |c;| rtnelasuremen of surface and edge edge and surface stresses in
stresses in fiat giass annealed, heat-strengthened and
fully tempered flat glass
23 | TCVN 8647:2011 Kinh xay dwng - Hwéng dan lap dat kinh dam bao | AS 12_88-1989_ Glass in buildings -
an toan Selection and installation
BS EN 357:2004 Glass in
. A S P S S building - Fire resistant glazed
24 | TCVN 8648:2011 52#3);%;%:;30'&2(:“2? C:#uk;gg trdc c6 lap kinh elements with transparent or
; g cnl translucent glass products -
classification of fire resistance
18 Tap chi KHCN Xay dung - s6 3/2015
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S6 hiéu tiéu chuan

Tén tiéu chuén

Tiéu chuan vién dan/tham chiéu

25 | TCVN 9502:2013

phuwong phap tinh

Kinh xay dwng - Xac dinh hé sb truyén nhiét (U) -

BS EN 673:1998

26 | TCVN 9808:2013

Kinh xay dwng - Kinh phi btc xa thap

GOST 30733:2000 Hard coating
low emissivity glass - Specification
GOST 31364:2007 Soft coating
low emissivity glass - Specification

Do thiéu hé théng tiéu chuan nghién ctu tinh toan
hé vach kinh, nén trong mét sb trwdng hop viéc st
dung céac tiéu chuan trén thé gi¢i ap dung tai Viét
Nam dan dén s khéng phil hop, thiéu ddng bo; va co
thé khéng twong thich véi mé hinh vat ly... nhw viéc
tinh toan tai trong [1].

Théng tin tai cac trang web chinh thirc cho thay
hé théng tiéu chuén vé véach kinh cling nhw vat liéu
kinh xay dwng clta Viét Nam hién nay con so sai so
v&i mot sb nwec/khu vuc trén thé gidi (sé liéu dén
thang 7/2015) c6 ap dung trén lanh thd Viét Nam
(xem bang 2) [7-9,11-14].

Bang 2. Sé luong tiéu chudn vé véch kinh/vét liéu kinh xay dung ctia mét sé nuéc/khu vuce trén thé gici

S6 lwong tiéu chuan hién hanh
Quéc gia / Khu vye Kinh trong xay dwng Gia cong, l&p dat kinh Vach kinh
(glass in buildings) (glazing) (curtain wall)

Anh 127 160 13

Canada 119 3 10

Cong ddng Chau Au 148 8 44

Pl 193 272 132

Hoa Ky (ASTM) 30 51 20
1ISO 27 28
Uc 12 12

C4c hé tiéu chuan ké trén déu co riéng tiéu chuan ap dung cho viéc tinh toan, lwa chon va 1ap dat hé vach

kinh (bang 3).

Bang 3. Mét sé tiéu chudn hién hanh vé tinh toén kinh/véch kinh ctia mét sé nuéc trén thé gidi

Quéc gia Tiéu dé S6 hiéu Ni’gn'?“
Anh rc(;egz?an::r(]e o?;:fgggp;anzs tt?;rzg;gﬂgrt]ionognéﬁgstif; | BS EN 16612 6/2013
Canada Structural Design of Glass for Buildings CAN/CGSB-12.20-M89 12/1989
A Standard Practice for Determining Load Resistance
Hoa Ky | of Glass in Building ASTM E 1300-12ael 10/2012
Uc Glass in buildings - Selection and installation AS 1288-2006 1/2006

Bén canh cac hé théng tiéu chuan trén day, mot
sb hiép hdi nha nghé cta cac quéc gia néi trén con co
cac hé théng quy dinh chung, hwdng dan lién quan
dén viéc tinh toan, lwa chon, thi nghiém vach kinh
cling nhuw kinh xay dwng, vi du tai Hoa Ky: NFRC
(National Fenestration Rating Council), AAMA
(Americal Architectural Manufacturers Association),
NAFS (North American Fenestration Standard), FEMA

(Federal Emergency Management Agency),... dwoc
thira nhan khi ap dung trong thuc té.

Trong diéu kién tinh nang ky thuat cia vat liéu,
cong nghé gia cong, bién phap thi céng, ... dwgc cai
thién lién tuc, ngay hé théng tiéu chudn clia céc
nwéc/khu vee ké trén ciing dang tiép tuc dwoc hoan
thién, cap nhat phwong phap tinh toan hé vach kinh
néi chung va kinh xay dwng nai riéng,... (bang 4).

Bang 4. M6t sé tiéu chudn tinh toan véch kinh dang duoc nghién ciu, ra soét, hoan thién va cap nhét

Quéc gia Tiéu dé S6 hiéu
Anh The load resistance of glass panes by calculation and testing BS EN 16612
Cong ddng Chau Au | Design of glass panes prEN 13474

Tap chi KHCN Xéay dung - s6 3/2015
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Quéc gia Tiéu dé S6 hiéu
Revision of E 1300-12ael
. (Standard Practice for Determining Load Resistance of Glass in ASTM WK46776
Hoa Ky Building)
New guide for Structural use of Glass in Buildings ASTM WK37764
Uc Glass in buildings - Selection and installation AS 1288-2006

3. Tinh toan, thiét ké vach kinh tai Viét Nam

Truéc thye trang hé thdng tiéu chuén thiét ké cla
Viét Nam con so sai, nang luc cla cac don vi Tw van
thiét ké trong nwéc con han ché, phan Ién cac céng
trinh c6 s dung vach kinh 1&n 1a do Tw van thiét ké
nwéc ngoai thwe hién. Cha dau tw, Tw van thiét ké 1a
cac chu thé quyét dinh hé tiéu chuan thiét ké duwoc ap
dung cho céng trinh, théng thwdng Tw van thiét ké
chon céc tiéu chudn quen thudc véi ho dé thiét ké
(viéc thi cébng va nghiém thu dwoc trinh bay trong
phén 4, 5 cua bai béo nay). V&i cac cong trinh c6 Tw
van thiét k& nuwdc ngoai, phan mat dirng cong trinh
(facade) thuwong dwoc cac cong ty thiét ké chuyén
nghiép thwc hién. Trong khi hau hét cac cong trinh, cé
st dung vach kinh va do Tw van thiét ké trong nuwéc
thwe hién, hé vach kinh théng thwong dwgc lwa chon
trén co s& yéu cau cla kién tric, thAm m§ ma khong
dwoc tinh toan day da, ddng bd ngay ca véi yéu cau:
chiu lwc, thAm my, tién nghi méi truong (chiéu sang,
cach am, cach nhiét).

CA4c tinh toan két cdu vé vach kinh hién nay hau
hét dwa trén cac gia thiét vé sy lam viéc doc 1ap cua
cac thanh phan c4u kién tham gia vao hé véach kinh
bao gdm: két cu chinh clia cong trinh, két cdu phu
da/lién két vach kinh, két clu 18i, hé khung xwong,
kinh va céac phu kién [2]. Trinh ty tinh toan, kiém tra
cling dwoc thwe hién twong ng.

Xuét phat tr cach dat van dé, tiép can va giai
quyét bai toan két cAu hé vach kinh néi chung va kinh
néi riéng, cac tiéu chuan hién hanh trén thé gi¢i dua
ra cac phwong phap tinh toan khac nhau; trong dé co6
ca phuwong phap thwc nghiém (prEN 13474-3),
phwong phap ly thuyét (ASTM E1300-12ael), ca tinh
toan theo mé hinh phi tuyén hay tuyén tinh, ca theo
trang thai gioi han (ULS) (AS1288-2006) hoic (rng
sudt cho phép (prEN 13474-3). Hé théng biéu
do/bang tra trong mét s tiéu chudn hién nay dang
dwoc ap dung cho viéc Iwa chon, xac dinh kha nang
chiu tai cta kinh trong cac diéu kién gi¢i han nhét
dinh, vi du nhw (ASTM E1300-12ael): kinh dat dng
hoac nghiéng (khéng ap dung cho kinh lam san, lan
can, dwéi nuée ..., tai trong (Iuc) phan bb déu trén bé
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mat tdm kinh (bao gém cé tai trong ban than < 15
kPa), thdi gian chiu tai ngan han 3s (c6 hé sé chuyén
dbéi sang céac thoi gian khéc), kinh phdng hinh chi
nhat dwoc ké lién tuc (tw do trwot) trén cac canh (4
canh déi véi kinh hdp), xac suét vé kinh 0,8%.

Vat liéu kinh néi riéng va hé vach kinh néi chung
nhay cam véi chuyén vi, bién dang,... trong khi tng
suéat cho phép cla vat liéu kinh xay dwng cé thé Ién
t&i 50 MPa (FT — fully tempered). Diéu dé dan téi cac
yéu cau dac biét khi tinh toan, thiét k& hé vach kinh
cho céng trinh nhiéu tang chiu tai trong ngang, trong
do tai trong giod cuc bd 1a thworng gap va dé gay hw
héng hé vach kinh.

Vat liéu kinh xay dwng c6 nhiéu loai tlly theo muc
dich s&r dung, do d6 tinh nang ky thuat va kha nang
chiu lyc hoan toan khac nhau (vi du kinh téi cwrong luc
(tempered) cé cuong do chiu ubn gép 4 l&n kinh
thuong (annealed) twong (rng la 165,5 MPa va 41,4
MPa. CAc cong trinh thiét k& ma&i, hién dai va c6 yéu
cau chét luong cao thwong st dung kinh té hop (kinh
dan, kinh hép) dé cai thién tinh nang, song cac quy
dinh tinh toan, thiét ké van chwa theo kip. Cac nha san
xuét vat liéu kinh c6 uy tin trén thé gi¢i thudng cong bbd
céc thong sb ky thuat vé quang hoc, truyén nhiét cho
cac san phdm cla minh va cung cap moét sb céng cu
tinh toan, lwa chon sa&n phdm kém theo. Thong sé ky
thuat khac vé cach am, cach nhiét, chiu va dap, dan
ban... chua cé tinh toan chinh thirc, c6 thé phai théng
qua thi nghiém, do dac thuc té dé xac dinh.

Thuc té tai trong tac dong la td hop cla nhiéu tai
trong, cac tai trong tac dong Ién vach kinh, ngoai tai
trong ban than, con la gi6, nhiét, rng suét trong kinh
hép, st dung/bdo tri, va cham, dich chuyén, chuyén vi
léch tang, chay, nd, dan bén, dong dat. TS hop tai
trong (combination) c6 thé khéng tuyén tinh do tinh
nang ky thuat ctda vat liéu khac nhau trong nhirng
diéu kién nhét dinh, vi du v&i tAm kinh dan cach nhiét
thi sw phan bb tai trong (gidta cac tdm kinh) bi &nh
hwéng I&n bdi chénh léch nhiét d6 trong diéu kién ap
lwe thédp [4]. Mt khéc, theo thdi gian st dung vat liéu
kinh cling c6 sy thay di vé kha nang chiu lwc [3].

Tap chi KHCN Xéay dung - s6 3/2015



KET CAU — CONG NGHE XAY DUNG

Trong diéu kién thoi tiét ngay cang khéc nghiét,
c6 dién bién bat ngd thi viéc nang cao chét lwong
cbng trinh théng qua giai doan thiét ké 1a mét trong
nhirtng yéu cau clia qua trinh phat trién bén virng va
dap (rng sw phat trién chung ctia xa hoi. Viéc xem xét,
tinh toan cAc tai trong tac dong dén vach kinh can
dwoc nghién ciru, chuan héa cho phi hop véi thuc
té. Bén canh céc tai trong tac déng 1én hé vach kinh,
viéc tinh toan clu tao cac bd phan lién két nhu hé
khung d& (frame/profile), gioang, vat liéu chén, lién
két,... d& ddm bao tinh ndng clia ca hé vach kinh nhw
kin khi, kin nwéc, cach nhiét, cach am, dam bao tudi
tho cling can dwoc nghién ctru, chuén héa.

4. Cong tac kiém tra, thi nghiém vach kinh

Tai Viét Nam cac thi nghiém hé vach kinh dwoc
dwa trén céc tiéu chudn nuéc ngoai, song con khac
biét gitra cac hé (tiéu chudn) khac nhau, viéc st dung
tiéu chuén danh gia nao tuy thudc vao khach hang va
nguwoi thi nghiém. Cac thi nghiém hé vach kinh théng
thworng gébm cac thi nghiém kiém tra tinh nang két ciu
(khung, kinh), kiém tra d6 lot khi, d6 lot nwéc trong
cac diéu kién ap lwc tinh/dong trong mét sé trwong
hop c6 thwe hién cac thi nghiém vé chiu Ira, cach
am. Bang 5 dw¢i day trinh bay viéc so sanh chi tiéu
chuyén vi téi da cho phép cta hé vach kinh khi thi
nghiém kiém tra theo cac tiéu chuan khac nhau.

Bang 5. So sanh chi tiéu danh gi4 két cdu hé vach kinh theo mot sé tiéu chudn

. Chuyeén vi toi da cho phép
Dieu kién lam viéc (Maximum Allowable Quy dinh cho
Deflection)
ASTM E 1300-12ael all75 Khung kinh
Congson h /30 Kinh
BS 6262:1982 Kinh don, ké 4 canh al125
Kinh hop, ké 4 canh all7s Kinh
PrEN 13474-3:2009 Triv khi c6 chi dinh khac a /65 hoac 50 mm Kinh
UBC 1994 (section 2404.2) a/ 175 hoic 19 mm Khung kinh
SBC 2012 (section 2403.3) a/ 175 ho&c 19,1 mm Khung kinh
SS 212:2007 Kinh don L/125
Kinh hop L/175 Khung kinh
Ctra cho nha thap hon 10 m L /150
TCVN 7505:2005 Ctra cho nha cao hon 10 m L /240 Khung kinh

trong do:

a - chidu dai nhip ké hoéc kich thwéc canh kinh;

L - khodng cach théng thay gitra 2 gbi d&;

h - chiéu cao lan can kinh (ho&c chiéu dai congson);

prEN - ban dur théo ctia European Standard (Chau Au);

UBC - Uniform Building Code (Hoa Ky);

SBC - Seattle Building Code (Hoa Ky);

SS - Singapore Standard (Singapore).

Bén canh cac chi tiéu ké& trén, théng thudng hé
vach kinh va vat liéu kinh xay dwng tai Viét Nam con
dwoc yéu cau thi nghiém cac chi tiéu: quang hoc (do
tai nwéc ngodi), khd nang chiu Ira, do (ng suét bé
mat/canh, do cach am, dé bén va dap (tai Viét Nam).

Bang 5 cho thdy sw khac biét gitra cac hé tiéu
chuan khi ap dung, trwdng hop van dung vao cong
trinh tai Viét Nam sé& c6 mau thuan trong viéc danh
gia; dong thoi s& khéng dam bao sy van dung déng
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bd cla hé théng tiéu chuan cho qua trinh trién khai dw
an (thiét ké, thi cong, thi nghiém, nghiém thu).
5. Cong tac thi cong, |ap dat vach kinh

Phan 1&n cac nha thau Viét Nam thi cong, l1&p dat
theo kinh nghiém (thuwong khéng theo kip sw phat trién
cua coéng nghé, vat liéu) ma khéng cé sy nghién ciry,
dé xuét cho phu hop diéu kién thuc té; hoac gia cong,
l&p dat khong dung y tuwdng thiét ké (ddc biét cac chi
tiét lien két), gidm hiéu qua cta san pham, hé vach
kinh, hao phi vat liéu cao.

D6 chinh xac, chét lwong hé vach kinh khéng chi
phu thudéc vao ban than né ma con bi anh hwéng béi
sai sb phan tho/két ciu chinh, trong khi d6 hé vach
kinh (d&c biét Ia vat liéu kinh) c6 yéu cau khat khe vé
kich thuwec khi gia cong, 1ap d&t, cac sai sb thwong
phai nhdé va khong thé diéu chinh/gia céng lai. Do dé
viéc khéo sat, dé xuét giai phap trién khai chi tiét 1a hét
strc quan trong; bén canh dé vat liéu kinh rat nhay cadm

21



KET CAU — CONG NGHE XAY DUNG

v&i cac tac dong bén ngoai va dan dén rdi ro, hao hut
vat liéu I&n. Vat liéu kinh chat lwong cao phai nhap ti
nwéc ngoai, trong khi cac day chuyén gia cong trong
nwdc chua dwoc dau tw hién dai/ddng bo, thdi gian
nhap khau dai do d6 viéc chuyén ddi/diéu chinh trong
qué trinh thi céng thwdng rat phire tap, ton kém.

Hé véach kinh 1a té hop cta nhiéu loai vat liéu co
tinh nang k¥ thuat, diéu kién st dung va |ap dat khac
nhau; viéc kiém soat chét lwong/sai sb trong tirng
bwéc thi cong la rat quan trong. Trong khi dé tiéu
chuan, quy dinh riéng cho hé véach kinh khéng day da,
trén thwe té chi kiém tra, nghiém thu theo tiéu chuén
hoan thién chung.

6. Cong tac bao tri vach kinh

Céac hé vach kinh I&n hién nay méi dwa vao st
dung & Viét Nam, thoi gian st dung chwa nhiéu, cac
khuyét tat/xubéng cap boc 16 chwa hét. Hién nay viéc
bao tri m&i dirng lai & cac thao tac don gian nhw vé
sinh bé& mat, thay thé kinh v&,.... Hé vach kinh bao
gdm nhiéu loai vat liéu cé tudi tho khac nhau (thép,
nhom, silicon, kinh, EPDM,...), ngay ban than vat liéu
kinh ndi riéng va vat liéu chju lwc khac néi chung ciing
sé bi xubng cép, gidm kha nang lam viéc/chiu luc theo
thoi gian. Chwa cé hé thdng danh gia kha nang lam
viéc sau thoi gian st dung dé cé phuong an thay thé
cac chi tiét cu kién hw hdng, hét tudi tho s dung.
Viéc duy tri kha nang lam viéc trong thi gian dai ctia
vach kinh, déi v&i cac cong trinh s dung nhiéu vach
kinh nhw hién nay, 1a hét strc quan trong va doi héi cé
nghién ctu sau hon nira.

Tai liéu bao tri, theo quy dinh cta phap luat hién
hanh, chwa duwoc chuin héa va cung cap day da, chi
tiét tlr phia nha thau thi cong ciing nhw Tw van thiét ké.
7. Cac nhan xét va kién nghi

Trong thdi gian chwa c6 hé tiéu chuan Viét Nam cap
nhat, thébng nhéat thi viéc tinh toan hé vach kinh néi
chung va kinh néi rieng khi st dung tiéu chuan nuwéc
ngoai can dwoc van dung phi hop véi diéu kién Viét
Nam véi lwu y vé céc diéu kién ap dung (ké ca cac sb
liéu diéu kién tw nhién dau vao bat buéc), trang thai gidi
han, tai trong (tan suét I3p lai, thoi gian tac dong...).

Can cap nhat thwong xuyén cac thong tin, tinh
nang cla vat liéu tham gia trong hé vach kinh dé cung
cép cho viéc tinh toan, dam bao s dung vat liéu chinh
xac, hiéu qua. Pong thoi thiét 1ap, hoan thién cac tiéu
chuén, quy dinh tinh toan hé vach kinh trong diéu kién
Viét Nam (cé vé tw nhién, cong nghé, vét liéu, trinh do).
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Viéc kiém tra, thi nghiém hé vach kinh can gan
v6i thuc té didu kién tw nhién, st dung cutia Viét Nam;
céc tiéu chuan ap dung can dong bo, thdng nhat tw
thiét ké, thi nghiém dén danh gia. Lwu y dén céac td
hop tai trong bt loi do tinh chét vat liéu khac nhau.
Qua d6 tbng hop thanh cac quy trinh, tiéu chuén ap
dung théng nhét trong ca nudc.

Céng tac gia cong, lap dat va bao tri can duoc
nghién cru, chuadn héa dé dadm béo chét lwong hé
vach kinh, déng thoi cé kha nang &p dung cac coéng
nghé ma&i, hién dai vao Ilinh viwc xay dwng néi chung
va két cu/vat liéu xay dwng néi riéng. Thiét ké can co
chi dan ky thuat thi céng va quy trinh bao tri stra
chira; viéc thi cong, nghiém thu va van hanh sau nay
can tuan tha cac chi dan ky thuat nay.

TAI LIEU THAM KHAO

1. Nguy&n Manh Cuwdng, D& Hoang Lam, Nguyén Héng
Hai, Bbang Sy Lan. (2014), Tinh toan tai trong gid tac
dung Ién hé mat dwng kinh theo tiéu chuan Viét Nam,
Hoa Ky va Chau Au; Tap chi Khoa hoc Céng nghé Xay
dwng; Viét Nam.

2. D6 Thiéu Quang, Tran Ching, Nguyén Hoang Duong.
(2013), Tinh toan vach kinh trong céng trinh xay dwng
tai Viét Nam; Ho6i nghi khoa hoc ky niém 50 nam ngay
thanh 1ap Vién Khoa hoc Céng nghé Xay dwng.

3. Beason, W. L., and Morgan, J. R. (1985), "Glass Failure
Prediction Model,” Journal of Structural Engineering,
Vol 111, No.9, pp.2058-2059.

4. Vallabhan, C.V.G., and Chou, G.D. (1986), "Interactive
Nonlinear Analysis of Insulating Glass Units,” Journal of
Structural Engineering, ASCE, Vol 112, No.6, June, pp.
1313-1326.

5.  http://vtv.vn/video/tai-chinh-kinh-doanh-trua-16-6-2015-
80483.htm

6. http://vov.vn/xa-hoi/dong-loc-chet-nguoi-o-hn-giam-doc-

trung-tam-du-bao-kttv-tw-noi-gi-407488.vov

http://www.astm.org/Standard/

http://www.bsigroup.com/

© © N

https://www.cen.eu/Pages/default.aspx

10. http://www.cityam.com/article/1378091289/exclusive-

walkie-scorchie-melted-my-jag

11. http://www.din.de/cmd?level=tpl-home&contextid=din

12. http://www.iso.org/iso/home/standards.htm

13. http://www.scc.ca/

14. http://www.standards.org.au/Pages/default.aspx
Ngay nhdn bai: 19/8/2015.

Ngay nhan bai sdea 14n cudi: 29/9/2015.

Tap chi KHCN Xéay dung - s6 3/2015



KET CAU — CONG NGHE XAY DUNG

PHAN TICH VA DANH GIA NG XU’ DONG CUA KET CAU VOI HE GIAM
CHAN CHAT LONG DA TAN SO MTLD SU’ DUNG THi NGHIEM BAN RUNG

TS. NGUYEN BUC THI THU PINH, TS. NGUYEN HIPU HUNG, GS.TS. NGUYEN VIET TRUNG

Trwong Dai hoc Giao thdng Van tai

Tém tat: Hiéu qud gidm dao déng ctia hé gidm
chén dung chét Iéng (TLD) da duwoc dé cap trong mét
s nghién curu tai Viét Nam. Nghién ctru vé s tuong
tac gidka két cdu véi hé c6 nhiéu gidm chéan lan dau
tién duoc dé cép tai Viét Nam trong bai bao nay. Hiéu
qud gidm dao déng cla hé gidm chéan chét I6ng da
tdn s6 (MTLD) — hé c6 nhiéu thung chira chét Idng véi
céc thung duroc db chiéu sdu chét Idng khac nhau va
do vay cé tén s6 dao déng khac nhau — duoc khdo sét
trong nghién ctru théng qua thi nghiém mé hinh trén
thiét bj ban rung. Cac két qua do dac trén mé hinh thi
nghiém trén ban rung duwoc so sanh dbi chiéu véi két
qua phén tich sb khi thiét Iap ham (ng xw tan sé cla
hé twong tac két cau va hé MTLD.

Tw khéa: Péng luc hoc két cdu, ung xir dong,
gidm chén chét Idng, hé gidm chén chét Iéng da tan
sé, ban rung
1. Gi&i thigu

Nghién clru vé hé gidm chan chét Idng da tan sb
(MTLD) duwgc thwc hién trén co s& cac nghién ctru
dau tien déi véi gidm chan khéi lvong da tan sb
(MTMD) ma dién hinh Ia Igusa va Xu (1990) véi dé
xuat hé gébm mét sé lwong hivu han cac gidm chén
khéi lwong (TMD) c6 tan sb tw nhién phan b theo
mot d&i nao dé xung quanh tan sb tw nhién co s cla
két ciu. Hiéu qua ciia MTMD da duwoc khdo sat sb
b&i Yamaguchi va Harpornchar (1992), va cac cong
thirc thiét ké cho MTMD dé xuét béi Abe va Fujino
(1993). Céc nghién ciru nay da khdng dinh hé nhiéu
TMD dat song song la c6 hiéu qua hon mét TMD
théng thwong khi st dung trong diéu khién dao doéng

TLD TLON

Cs

Hinh 1. M6 hinh két c4u va gidm chan chét I6ng
da tan s6 (MTLD)
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cho két cu. Nhirng nghién clru nay da dat nén tang
cho y twdng nghién clru tién phong cho hé gidm chén
chét 16ng da tan sb (MTLD) d&t song song vao két cau
ma kh&i dau la Fujino va Sun (1993).

Hiéu qua cla viéc giam dao dong cho két cAu khi
str dung hé MTLD dwoc khéng dinh thdng qua viéc
phan tich sé khi str dung ham *ng x& tan sb cho hé
twong tac két cdu — MTLD. Céac két qua phan tich sb
nay duoc so sanh di chiéu véi két qua phan tich sb
di liéu do dac trén moé hinh thi nghiém trén ban rung.
Két qua so sanh, phan tich chi ra dwoc hiéu qua cua
MTLD so vé&i hé TLD va gié tri hop ly cia mét sé tham
sb clia hé MTLD trong diéu khién dao dong.

2. Giam chéan chéat 1éng da tan sé (MTLD) va hé
twong tac giira két cau - MTLD

2.1 Bé giam chén chat 16ng da tan s6 MTLD

Gidm chén chét l16ng da tan sb (MTLD) Ia thiét bi
gidm chan chat 16ng (TLD) cé sy tham gia cGa nhiéu
thung chira chét 16ng ma méi thung chiva chét ldng
(TLD don) c6 tan sé dao doéng riéng khac nhau.

Viéc tao ra tan sbé dao dong riéng cho méi TLD
don bang cach diéu chinh chiéu sau chét Idng dwng
trong cac thung chira c6 kich thwéc nhw nhau [1]. Co
thé md t& nhw sau: méi TLD don cé 1 tan sb dao
dong riéng f; 1a tAn sb vang té tw nhién cda thung chat
Idng the i trong bd gidm chén chét 16ng da tan sb. Voi
f, 14 tAn s6 dao dong cla thung chét 1dng thir 1 — tan
sb dao déng riéng nhé nhét trong bd gidm chan, fy 1a
tan sb dao déng cua thung chét 16ng thir N — tan sb
dao déng riéng I&n nhat trong bo gidm chén.

4R= 53;—'1
— : {
f =f +f
TLD1 T2 TLDN
G T g e e e & e
f1 o i fwr fo £ fur £ f
t=Fath ay=kh

Hinh 2. Ddi tan s6 cda méi thiing chia chét 16ng
trong bd giam chéan chét I16ng da tan s6 MTLD
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Tan sb tw nhién cta méi TLD don dwoc thé hién
bé&i ly thuyét tuyén tinh theo Wakahara (1993) [4].
1 |ng ta

-l
2n\ 2a 2a

Nhw vay tan sb cla cac TLD don trong bd gidm
chan tao thanh mot dai tan sé ma khi thiét ké mot tan
sb trung tam clia hé f,, - tAn sé trung binh cla cac tan
sb tao ra tlr cac TLD don trong bd lay 1a tan sb dac
trwng cho thiét ké. Tan sbé trung tam cdia bd gidm chén
chét 16ng da tAn s6 MTLD dwoc xac dinh theo cong
thire 2 (theo Fujino 1993 [5]):

1)

fy + 1
= — 2
= 2

Do chénh tan sb dao dong gitra cac TLD don
trong MTLD dworc thiét ké dé tao hé cé khoang tan sb
can bang voi:

Bi =fi+l_fi =(fN - fl)/(N _1)

f

p ®3)

Bé rong dai tan sb 1a khoang tan sb hay hiéu cua
ty sb tan sé gitra ty sb ctia TLD don c6 tan sb dao
doéng |én nhat trén tan sb trung tam va ty sé ctia TLD
don c6 tan sb nhé nhat trén tan sb trung tdm cla hé
trong bd gidm chan MTLD.

fo—f
fO

Trong mét sé trwdéng hop tan sb dao dong cuia bd
gidm chan da tan s6 (MTLD) - tan sb trung tam cla hé
duwoc tao ra khong nhuw thiét ké ban dau va can thiét
c6 mot tham sé diéu chinh dé xét dén hiéu qua cla hé
trong céac trweng hop nay. Hé sb diéu chinh nay la:

f,—f,

Tt

[o]

N

AR =M1 4)

Ay

(®)

Tham sb can cia TLD dwoc xac dinh theo cong
thirc chia Fujino (1993) [3]:

11 /v h
N P 6
S h, 2 nfD[ bj ©)
Trong d6: fp 1a tan sé tw nhién ctia TLD; hva 1a

chiéu sau chat 1dng va do nhét dong cla chét 1éng.
Chiéu dai thung chiva chét 1éng L = 2a, chiéu rong
thung chiva 1a b, g la gia tdc trong trwong, va cac ky
hiéu khac mp, & , ko, fo 1an lwot 1a khéi lwong,
tham sb can, dd clrng va tan sb dao déng riéng cda
TLD.

2.2 Ham dmg xt¢ tdn sé cho md hinh twong tdc
gidra két cau va MTLD

Phwong trinh ham ng x& tan sb cla hé twong
tac gitra két ciu va gidm chén chét 16ng da tan sb
(MTLD) duoc thiét 1ap khi s dung phwong trinh Euler
— Lagrange trén co s& cac gia thiét co ban:

- Két cAu 1a mét bac tw do va mdi TLD don 1a mot
bac tw do, do vay hé lam viéc chung gitra két cu va
TLD la hé tuyén tinh véi cac bac tw do gidm chan dat
song song trén bac tw do két cu. Tinh chét phi tuyén
cta hoat déng chét 16ng trong cac thung TLD duoc
chirng minh trong nhiéu nghién ctu la dwoc thay thé
bang d6 cirng va tinh can mang tinh chét phi tuyén
cta hé TMD twong dwong ctia mdi TLD don [3].

- Ty sb khéi lwong gitra tdng khéi lwong chét 16ng
trong cac TLD so véi khdi lwong hinh thai cta két ciu
la p=> u =1% (Wakahara, 1993) [4].

Tuy thudc vao sb lwgng clia cac thung TLD don 1é
khac nhau trong hé MTLD co:

77 1 77 %

Ksz cs %

K%

Hinh 3. M6 hinh tuong téc giita két cdu va MTLD

ws/w (hodc fJ/f ) 1a vécto ty sb chi ra ty sb gitra tan
sb cuia két cdu va tan sb kich dong.

wi/w (hodc f/f ) 1a vécto chi ra ty sb gira tan sé
cla cac thung TLD don 1& ctia hé MTLD va tan sb
kich dong. Tan sb trung tdm clha cac TLD trong hé
MTLD la Wo= (Wmax + Wmin) /2.

Bé rong dai tan s& AR= (Wimax — Wmin) /Wo = 0.2 va
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Bi = Wi+ - W = const

Theo céac phan tich thiyc nghiém trong nghién ctru
cta Fujino [3,5] vé hé MTLD, nham danh gia ky hon
vé sy twong tac gitra két chu va MTLD, tac gid da tap
trung xay dwng phwong trinh déng hoc cho hé lam
viéc chung két cAu — MTLD khi s&r dung phwong trinh
Lagrange:

Tap chi KHCN Xéay dung - s6 3/2015
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Phuwong trinh viét dwéi dang ma tran:

m, (%) [e.+>e - ¢, —c, |,
m, X1 -, G 0 X1
m, oy -, O c, '
4 X,
mn—l Cn—l
L mn_ Xn _Cn Cn Xn
) i )
ks +Zki _kl _kz _kn Xs s
—k, k, X, 0
. -k, k, _
X; 0
kn—l
-k, K, X, 0
H(w) dwoc goi 1a ham (ng x& tan sé phirc khéng thir nguyén ctia hé MTLD:
H (2nf)= 0 L
f?
2E”i|f2+lj
(8

S

Ham (ng xt tan sb nay chi ra dwoc ng x& cla
két cAu khi cé gan bd gidm chan chét 16ng da tan sbé
ma cu thé |a thé hién mbi quan hé gitra bién dd dao
dong vai ty sb tan sb (ty sb gitra tan sb kich dong va
tan sb dao dong riéng cta két ciu). Su bién ddi cla
cac tham sé trong ham nay sé cho ba duéng biéu
dién gébm dwérng d6 thi ting xt ctia két cu khi khong
gan TLD, khi gan bd gidm chan chét Idng don tan sb
(STLD) va khi g&n MTLD.

3. M6 hinh thi nghiém va co sé thiét lap dir liéu dé
so sanh, danh gia hiéu qua cta bé giam chan chat
léng da tan sé

M6 hinh két cdu cho thi nghiém 1a két cdu duoc
l&p dwng theo ty 1& 1:1 (M6 hinh tinh to4n phan tich va
mé hinh thi nghiém trén cung mét déi twong) lam co
s& cho viéc xay dwng di¥ liéu thi nghiém cho danh gia
[2]. Céac két qua thi nghiém dwoc dbi chiéu véi cac div
liéu phan tich ly thuyét trén cung mo hinh két ciu
nham khang dinh hiéu qua gidm chan cla bo thiét bi
gidm chén chét 16ng da tdn s6 MTLD. M6 hinh két céu
nay dwoc tinh toan dé& phu hop véi viéc thuc hién thi
nghiém trén ban rung. Cac két qua thu dwoc tir thi
nghiém cho mé hinh dwgc so sanh danh gia khi phan
tich ly thuyét cho mé hinh s dung ham &ng x& tan sb
thiét 1ap cho hé tuwong tac gitra két cdu va MTLD.
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k, [
f? f f2
[1_ fsz +28Ei f J_ fsz Zi:l“i [ f

2 I 2
1_f.2+2E‘”IW.2J

3.1 M6 hinh thi nghiém va céac di liéu dau vao co’
badn cho thiét |p chwong trinh thi nghiém

M6 hinh thi nghiém dwoc Iya chon la mét cot thép
t6 hop hinh chir H. Cot thép dwoc phan tich trong
chuwong trinh phan tich két ciu thwong mai Midas Civil.

Céac mode dao dong, tan sb dao dong va bién do
dao déng dwoc chi ra tr phan tich trén phan mém
dwoc st dung cho viéc thiét ké MTLD. Céc di liéu co
s& nay la dir liéu ban dau cho viéc ding ham (ng x@
tan sé phirc thiét 1ap dé phan tich va danh gia hiéu
qué gidm dao déng cla cot khi c6 1ap dat TLD. Sau
dé div liéu phan tich ly thuyét nay dwoc so sanh vai
di liéu thi nghiém cét trén ban rung.

Két qua phan tich mé hinh cét thi nghiém trén
phan mém Midas Civil cho théy:

Bang 1. Két qua phén tich cdc mode dao dong
cla mé hinh cét thi nghiém

Tan sé dao
STT Mode | déng tw nhién | Ty sé can
(Hz)
1 Mode 1 3.47 0.005
2 Mode 2 3.94 0.005
3 Mode 3 13.27 0.005
4 Mode 4 28.46 0.005
5 Mode 5 83.26 0.005
6 Mode 6 103.03 0.005

Trong thiét k& gidm chan chat 1dng nham kiém
soat dao déng cho mé hinh Iwa chon mode dao déng
dién hinh l1a mode 1 v6i tan sb dao déng tw nhién cla
mo hinh két cAu 1a 3.47Hz.
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Hinh 4. M hinh két c4u cét thép dang chd H cho thi nghiém

Mode 4-Tén sé dao dong A 28.46 Hz

Mode 5-T4n s6 dao déng la 83.26 Hz  Mode 6-Tén s6 dao déng /A 103.03Hz

Po: OCE:
VIBRATION MODE

Hinh 5. Cac mode va tdn sé dao déng theo cac mode ctia mé hinh cot két cau cho thi nghiém

Do céac van dé vé sai sb ché tao, diéu kién lién két
mo hinh két cAu vao ban rung nén van dé hiéu chinh
mé hinh két cAu dé xac dinh gia tri thuc 1a hét strc can
thiét. Gia tri tan sb dao dong riéng thuwc ctia mé hinh,
ty s6 can thwc clia mé hinh c6 thé dwoc xac dinh
théng qua viéc phan tich di¥ liéu thu dwoc khi tao kich
déng cho ban rung theo ham dinh nghia vé&i tan sb
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kich déng xung quanh gia tri tn sb dao déng riéng
clia két cAu voi bién doi Hilbert [6]. K&t quéa phan tich
duwoc:

- Gi4 tri tan s6 dao dong riéng clia md hinh két ciu
thwe la: f = 2.85Hz;

- Ty sb can tinh toan thuc 1a; 0.0018.
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Hinh 6. So’ dé hé thdng diéu khién ban rung va mé hinh thi nghiém trén ban rung va céc gidm chén

Céc trwrng hop thi nghiém duoc thiét 1ap dé xay
dwng dwong thwc nghiém lam co s& so sanh voi
dwéng phan tich ly thuyét khao sat (rng xt cla két
clu chiju tac dong kich déng dang diéu hoa.

Tan sb cong hwéng clia md hinh két ciu cho thi
nghiém dwoc xac dinh nhd st dung chirc nang co
sén trong phan mém diéu khién ban rung trong phong
thi nghiém. Chwong trinh nay cho phép tim kiém tan
sb cong hudng va bién do cong hwdng théng qua mot
dai cac gia tri tan sé kich déng cho ban lac khi c6 md
hinh két ciu dat trén.

Ham kich déng dang duoc thiét 1ap la ham dao déng
dang diéu hoa (dang ham sin) va dwoc dinh nghia dé tao
kich dong truyén dén ban rung dang: y = A sin (w t).

Céc gia tr tan sé kich dong thiét 1ap cho ban rung
duwoc lwa chon sao cho c6 gia tri l1a bang gia tri tan sb
dao déng riéng clha két ciu (tdn sé nay xac dinh trén
két cAu thuc va la gia tri tan sbé tao ra chuyén vi cong
hwdng véi két cdu) va cac gia tri xung quanh gia tri
céng hudng dé tién cho viéc xay dung dwdng thuc
nghiém. Dwa vao phan tich ly thuyét, tAn sb kich dong

vao md hinh két cu cho thi nghiém nam trong dai:
0.8<f/fs<1.2 v&i 9 gia tri twong ng la: f/fs= 0.8; f/fs=
0.85; f/fs= 0.9; f/fs= 0.95; flfs= 1; f/fs= 1.05; f/fs= 1.1;
flfs= 1.15;f/fs= 1.2 (fs 14 tAn sb dao déng riéng thuc
cla két chu lay la 2.85Hz). Bién dd dao déng kich
déng duoc tao ra sao cho chuyén déng vang té cla
chét 1dng khong trong ving xay ra phi tuyén manh va
phu hop v&i gidi han do cda thiét bi do, do vay chon:
A = 0.1cm. Céc trwdng hop khao sat nay déu lay bé
réng dai tan sb AR = 0.3.

3.2 Phan tich két qua thi nghiém va so sanh véi
di? liéu phan tich ly thuyét khi s&¢ dung ham dng
xtrtan sé cho hé twong tac két cau — MTLD

Trwong hop 0: Do dao dong, chuyén vi cot mo
hinh két ciu cho thi nghiém khi khéng gén thiét bi TLD.

Db thi véi 2 duong ly thuyét (nét lién) va thi
nghiém (nét dut) thé hién cho trwong hop két cau
khéng gan giam chan chét 16ng cé dang twong déng
va gia tri twong ddi sat nhau cho thay viéc st dung dir
liéu tAn sb dao dong riéng cua két cu thuc do dwoc
la kha phu hop.

Thi nghiém &ng xir k&t cdu khéng gan TLD
25
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Hinh 7. Biéu dé ¢mg xt ctia két cu khi khoéng gan TLD

Trwong hop 1: Puoc dat ra nham muc dich khdo sat ieng x& ctia mé hinh két ciu khi 1&p dat bod

gidm chén chat 1dng don tan sé - STLD. Cu thé:
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Trwerng hop 1a: Do dao déng, chuyén vi cot md hinh két cAu cho thi nghiém khi cé 1ap d&t 1 thung TLD.

Két qua phan tich ly thuyét va thiét ké bd gidm chén I&p dat cho mé hinh thé hién trong bang 2:

Bang 2. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chi cé gén 1 thung

] s N £ Trong lwong Tan sb dao dong . % o
STT | Thung TLD Kich thu6c thung Ch'?u cao chat nwéc trong thung tw nhién cla thung Ty socan
LxB (mm) I6ng (cm)
(kG) (Hz)
1 Thung 1 140x80x80 5.1 0.57 2.85 0.005

Trudng hop 1b: Do dao déng, chuyén vi cdt mé hinh két cu cho thi nghiém khi c6 1ap dat 3 thung TLD c6
tan sb dao ddong nhw nhau (chiéu sau chét 16ng giébng nhau - SLTD).

Két qua phan tich ly thuyét va thiét ké bd gidm chan I&p dat cho mé hinh thé hién trong bang 3:

Bang 3. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chi cé gan 3 thung giéng nhau

) o R . Trong lwong Tan s6 dao dong L.
. Kich thwée thung Chiéu cao chat ] X . . Ty sO can
STT | Thung TLD . nwéc trong thung tw nhién cua thung
LxB (mm) I6ng (cm)
(kG) (Hz)

1 Thung 1 80x60x60 2.3 0.48 2.85 0.009

Thung 2 80x60x60 2.3 0.48 2.85 0.009
3 Thung 3 80x60x60 2.3 0.48 2.85 0.009

Két qua so sanh di liéu do thu dwoc trong trwéng hop 1a, 1b trén biéu dd véi dwong ly thuyét thiét 1ap khi
st dung ham tng x(& tan sb cho théy:

Dang duéng dd thi ctia 2 trwong hop két clu khi
l&p dat 1 thang TLD (1a) va 3 thung TLD c¢6 chiéu sau
chét 1dng gidng nhau (1b) c6 dang twong dong voi
dudng d6 thi phan tich ly thuyét, tuy nhién khéng hoan
toan trung khit nhw theo phan tich ly thuyét. Ly do

Khao s&t STLD v&i s8 thing TLD MN=1wvaMN=3
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Hinh 8. Hiéu qua giam dao ddng cho mo hinh ket cau thi nghiém véi 1 thing TLD so sanh
V@i triromg hop 3 thung TLD gidong nhau

duoc dw doan do sai sb ché tao thung chiva chét 1dng

va sai s6 chiéu sau chéat Idng khi db vao thung.

Trwong hop 2. Khao sat (rng xt ciia md hinh két
cau khi |&p dat bo gidm chén chét 16ng da tan sb -

MTLD. Bé rong dai tan sb lay la AR=0.3. Chi tiét s6
liéu thiét ké TLD cho true'ng hop chi c6 N thung cé
tan sb dao déng khac nhau cho mé hinh cét thi
nghiém khi st dung ham (rng x& tan sb da thiét lap
duworc thé hién tw truong hop 2a dén 2f:

Trudng hop 2a: Do dao déng, chuyén vi cot két

Bang 4. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chi cé gén 3 thung - MTLD

cau thi nghiém khi c6 1&p d&t 3 thang TLD c6 tan sb
dao déng khac nhau (3 thung c6 chiéu sau chat 1dng
khac nhau — b MTLD).

. Kich thuédc Chiéu cao | Trong lwgng nuédc Tan s6 dao Ty sb can
i Thung TLD thang LxB (mm) | chat Idng (cm) trbng thﬁng (kG) dong tur nhién
cua thung (Hz)
1 Thung 1 80x60x60 1.4 0.07 2.423 0.016
2 Thung 2 80x60x60 1.8 0.08 2.850 0.012
3 Thung 3 80x60x60 2.1 0.10 3.278 0.010
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Trudng hop 2b: Do dao ddng, chuyén vi cot két ciu thi nghiém khi cé I&p dat 5 thung TLD c6 tan sb dao

doéng khac nhau (5 thiing c6 chiéu sau chat 1dng khac nhau).

Bang 5. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chi cé gdn 5 thung - MTLD

. ) N 2 Trong lwgng | Tan so dao déng s A 2
STT | Thung TLD K|cthrI13uo’c thung hcfth I'?u cao nwéc trong tw nhién clta Ty socan
xB (mm) chatlong (cm) | y,4ng (kG) thiing (Hz)

1 Thung 1 80x60x60 1.4 0.07 2.423 0.016
2 Thung 2 80x60x60 1.6 0.08 2.636 0.014
3 Thung 3 80x60x60 1.8 0.08 2.850 0.012
4 Thung 4 80x60x60 2.0 0.09 3.064 0.011
5 Thung 5 80x60x60 2.1 0.10 3.278 0.010

Trwong hop 2c: Do dao dong, chuyén vi cot két ciu thi nghiém khi ¢ 1&p dat 7 thing TLD c¢6 tan s dao dong

khéc nhau (chiéu sau chét 16ng ctia méi thuing trong gidm chan chét 1dng da tan s6 MTLD la khac).

Chi tiét sb liéu thiét ké TLD cho truerng hop chi c6 7 thiing c6 tan sb dao déng khac nhau cho mé hinh cot
thi nghiém khi str dung ham &ng x( tan sb da thiét lap:

Bang 6. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chicé gdn 7 thung - MTLD

. ) N 3 Trong lwgng | Tan so dao déng Ty sO can
STT Thung TLD K|crl1_trl13uo’c thung h%h;gu cao nwéc trong tw nhién cta
xB (mm) chatlong (em) | 4,ing (kG) thiing (Hz)
1 Thung 1 80x60x60 1.4 0.07 2.423 0.016
2 Thung 2 80x60x60 1.5 0.07 2.565 0.015
3 Thung 3 80x60x60 1.6 0.08 2.708 0.013
4 Thung 4 80x60x60 1.8 0.08 2.850 0.012
5 Thung 5 80x60x60 1.9 0.09 2.993 0.011
6 Thung 6 80x60x60 2.0 0.10 3.135 0.011
7 Thung 7 80x60x60 2.1 0.10 3.278 0.010

Trwong hop 2d: Do dao dong, chuyén vi cot két cAu thi nghiém khi cé 18p dat 9 thing TLD c¢6 tan s dao dong

khéc nhau (chiéu sau chét 16ng ctia méi thiing trong gidm chan chét 1dng da tan s6 MTLD la khac).

Chi tiét sb liéu thiét ké TLD cho truerng hop chi c6 9 thiing c6 tan sb dao déng khac nhau cho mé hinh cot
thi nghiém khi str dung ham &ng x( tan sb da thiét lap:

Bang 7. Sé liéu thiét ké TLD cho triromg hop mé hinh két cdu chi cé gdn 9 thung - MTLD

. ) N 2 Trong lwgng | Tan so dao déng s A 2

STT Thung TLD chrLtréuac thung hgthll?u cao nwéc trong tw nhién clta Ty socan
xB (mm) chatlong (cm) | y,4ng (kG) thiing (Hz)

1 Thung 1 80x60x60 1.40 0.07 2.423 0.016
2 Thung 2 80x60x60 1.50 0.07 2.529 0.015
3 Thung 3 80x60x60 1.60 0.08 2.636 0.014
4 Thung 4 80x60x60 1.70 0.08 2.743 0.013
5 Thung 5 80x60x60 1.80 0.08 2.850 0.012
6 Thung 6 80x60x60 1.90 0.09 2.957 0.012
7 Thung 7 80x60x60 1.95 0.09 3.064 0.011
8 Thung 8 80x60x60 2.05 0.10 3.171 0.010
9 Thung 9 80x60x60 2.10 0.10 3.278 0.010

Trudng hop 2e: Do dao dong, chuyén vi cot két cau thi nghiém khi ¢ 1ap dat 11 thang TLD c6 tan sb dao
dong khac nhau (chiéu sau chét 16ng clia méi thiing trong gidm chén chét 1dng da tan s MTLD la khac), bé

réng dai tan s AR=0.3.

Bang 8. Sé liéu thiét ké TLD cho truromg hop mé hinh két ciu chi cé gdn 11 thing - MTLD

. ) N 2 Trong lwgng | Tan so dao dong s A 2
STT Thung TLD chthréuo’c thung hcfth ;?u cao nwéc trong tw nhién clta Ty socan
xB (mm) chatlong (cm) | ung (kG) thiing (Hz)

1 Thung 1 80x60x60 5.1 0.03373 0.323 0.011
2 Thung 2 80x60x60 5.5 0.03612 0.334 0.010
3 Thung 3 80x60x60 5.9 0.03858 0.346 0.009
4 Thung 4 80x60x60 6.2 0.04111 0.357 0.008
5 Thung 5 80x60x60 6.6 0.04371 0.369 0.008
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, , N 3 Trong lvgng Tan soO dao déng . & 2

STT Thung TLD K|cthrI13uo’c thung hcfth I'?u cao nuc’)’% trong tw nhién cua Ty socan

xB (mm) chatlong (cm) | g (kG) thiing (Hz)

6 Thung 6 80x60x60 7.0 0.04639 0.380 0.007
7 Thung 7 80x60x60 7.4 0.04913 0.391 0.007
8 Thung 8 80x60x60 7.9 0.05194 0.403 0.006
9 Thung 9 80x60x60 8.3 0.05481 0.414 0.006
10 Thung 10 80x60x60 8.8 0.05775 0.426 0.006
11 Thung 11 80x60x60 9.2 0.06075 0.437 0.005

Trudng hop 2f: Do dao dong, chuyén vi cot két ciu thi nghiém khi c6 1&p d&t 15 thing TLD c6 tan sb dao
dong khac nhau (chiéu sau chét 16ng clia méi thing trong gidm chén chét 1dng da tAn s MTLD la khac), bé
réng dai tan s AR=0.3.

Bang 9. Sé liéu thiét ké TLD cho triromg hop mé hinh két ciu chi cé gdn 15 thing - MTLD

. ) N 2 Trong lwgng Tan s0 dao déng s A 2

STT Thung TLD K|cthrI13uo’c thung hcfth I'?u cao nwéc trong tw nhién cua Ty socan

xB (mm) chatlong (6m) | y4ng (kG) thiing (Hz)

1 Thung 1 80x60x60 5.1 0.03373 0.323 0.011
2 Thung 2 80x60x60 5.4 0.03543 0.331 0.010
3 Thung 3 80x60x60 5.6 0.03716 0.339 0.009
4 Thung 4 80x60x60 5.9 0.03893 0.347 0.009
5 Thung 5 80x60x60 6.2 0.04074 0.356 0.008
6 Thung 6 80x60x60 6.5 0.04259 0.364 0.008
7 Thung 7 80x60x60 6.7 0.04447 0.372 0.008
8 Thung 8 80x60x60 7.0 0.04639 0.380 0.007
9 Thung 9 80x60x60 7.3 0.04834 0.388 0.007
10 Thung 10 80x60x60 7.6 0.05033 0.396 0.007
11 Thung 11 80x60x60 7.9 0.05235 0.404 0.006
12 Thung 12 80x60x60 8.2 0.05440 0.413 0.006
13 Thung 13 80x60x60 8.6 0.05648 0.421 0.006
14 Thung 14 80x60x60 8.9 0.05860 0.429 0.006
15 Thung 15 80x60x60 9.2 0.06075 0.437 0.005

Két qua so sanh di liéu do thu dwoc trong tirng trwdrng hop tir 2a dén 2f trén biéu d6 so sanh véi duwong ly
thuyét thiét 1ap khi sir dung ham &ng x( tan sb cho thay:

: P I
Khdo s&t MTLD v&i s& thing TLD N=3, R=0.3 10050 P20 S8MTLD i s thiing TLD N=5, R=0.3 0 khao sat MTLD véi 6 thiig TLD, N=7, R=0.3
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TH 2b: hiéu qua giam dao déng cho
md hinh két cdu thi nghiém véi 5 thiing
TLD (tdn sé dao déng cia méi thiing
khac nhau), AR=0.3

TH 2c: Hiéu qua gidm dao déng cho
md hinh két c4u thi nghiém véi
7 thung TLD c6 tan sé dao déng
khac nhau, 4AR=0.3

TH 2a: Hiéu qua giam dao dong cho m6
hinh két cau thi nghiém véi 3 thung TLD
c6 tan s6 dao déng khac nhau, AR=0.3
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TH 2d: hiéu qua giam dao déng cho mo
hinh két cdu thi nghiém véi 9 thung TLD
(tén sé dao déng ciia méi thung
khac nhau), AR=0.3

TH 2e: Hiéu qua giam dao ddng cho
md hinh két c4u thi nghiém véi
11 thiing TLD c6 tén sé dao déng
khac nhau, 4AR=0.3

TH 2f: hiéu qua giam dao dbng cho
md hinh két cau thi nghiém véi
15 thung TLD (tdn sé dao déng cda
mdi thiing khac nhau), AR=0.3

Hinh 9. B thj khdo sat dnh hudéng cia sé luong thiing chira dén hidu qué gidm dao déng
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Do thi khdo sat anh hudng clia sb luong thung
TLD trong MTLD dén hiéu qua gidm dao déng cho
thdy kha phu hop vé dang so v&i duwdng dd thi phan
tich ly thuyét. 'ng xt clia két cau tai vi tri ty sb tAn sb
bang va xap xi bang 1, so sanh gitra ly thuyét va thuc
nghiém la kh& gan nhau, cang xa gia tri ty s tan sé
bang 1 (thoi diém xady ra cdng huwdng) cac gia tri cod
xu hwéng khac biét nhiéu hon. Ung véi sb lwong
thung chira chét 1dng ctia bd gidm chén chét 16ng da
tan sb cho thiét ké nam trong khoang tr N = 5-15
thung thi hiéu qua ctia bd gidm chén chét 1dng da tan
s6 MTLD la kha tét, nam ngoai khoang nay, khi sb
thung nhé hon hodc tang 18n niva thi két qué cho thay
hiéu qua gidm dao déng ctia bd gidm chén la giam va
thadm chi khéng con hiéu qua trong viéc giam dao
déng cho mé hinh két cau.

Trwong hop 3: Khado sat anh hwdng cla bé rong
dai tan sbé cha bd gidm chén chét 16ng da tan sb
(MTLD) dén hiéu qua gidm dao ddng cho mé hinh két
cAu.

Chi tiét sb liéu thiét k& TLD cho trudng hop thay
ddi bé rong dai tAn sb AR khao sat cho trwdng hop
cta sb lwong thung chira hop ly da xac dinh trong
trwo'ng hop 2, N=3 nhuv sau:

Trudng hop 3a: Do dao déng, chuyén vi cot két cau
thi nghiém khi c6 3 thung gidm chén chét léng TLD
khac nhau (3 thung dwoc db lwong chat 16ng khac
nhau), bé réng dai tan sb thay déi so vé&i truerng hop
2a, 14y 1a AR=0.2.

Bang 10. Sé liéu thiét ké TLD cho trirong hop mo hinh két cdu véi bé réng dai tdn sé AR=0.2 — MTLD

. ) N 2 x Trong lwgng Tan sO dao s A 2
STT Thiing TLD chthréuo’c thung Ch;?u cao chat nUGG trong déng tw nhién Ty sO can
xB (mm) ong (cm) thing (kG) | cta thang (Hz)
1 Thung 1 80x60x60 15 0.07 2.565 0.015
2 Thung 2 80x60x60 1.8 0.08 2.850 0.012
3 Thung 3 80x60x60 2.0 0.10 3.135 0.011

Trudng hop 3b: Do dao dong, chuyén vi cot két ciu thi nghiém khi cé 3 thung gidm chan chét 16ng TLD
khac nhau (3 thung dwoc db lwgng chét 16ng khac nhau), bé rong dai tan sb thay déi so véi trudng hop 2a, lay

la AR=0.1.
Bang 11. Sé liéu thiét ké TLD cho truong hop mé hinh két cdu véi bé réng dai tdn sé AR=0.1 - MTLD
. . s N < Trong lvong Tan sb dao . & .
STT Thung TLD chhL:(réu(c;’;:r:)\ung Ch;g?\ C?:rr%hat nwéc trong dong tw nhién Ty socan
9 thiing (kG) ctia thiing (Hz)

1 Thung 1 80x60x60 1.6 0.08 2.708 0.013
2 Thung 2 80x60x60 1.8 0.08 2.850 0.012
3 Thing 3 80x60x60 1.9 0.09 2.993 0.011

Két qua so sanh di¥ liéu do thu dwoc trong trudng hop 3a, 3b trén biéu dd duoc so sanh véi dwong ly

thuyét thiét 1ap khi str dung ham &ng x tan sb cho thay:

Khéo s&t MTLD vé&i 58 thing TLD N=3, R=0.2
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TH 3a: Hiéu qua gidm dao déng cho mo hinh két c4u thi
nghiém véi 3 thung TLD c6 tan sé dao dong khac nhau,
AR=0.2

Khao sat MTLD v&i s6 thiing TLD N=3, R=0.1
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TH 3b: hiéu qua giam dao déng cho mé hinh thi_
nghiém véi 3 thung TLD (tan sé dao dong cda moi
thung khac nhau), 4AR=0.1

Hinh 10. P4 thj khdo sat dnh huéng cia bé réng dai tdn sé dén hidu qué gidm dao déng

Khi bé rong dai tAn sb thay déi, dir liéu thi nghiém
thé hién kha nhay cam véi sy thay déi nay. Budng
thwc nghiém, dwong ly thuyét 1a ddng dang. So sanh
v&i trwdng hop 2a cho thay: khi véi sb lwgng thing
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TLD don trong bd gidm chén chét léng da tan sb
MTLD & dG I&n va bé rong dai tan sb 1a nhd (AR =
0.1), chénh tan sb gitra cac TLD don la nhé thi hiéu
qua giam dao dong ctia MTLD la twong tw nhw SLTD.
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Mat khac, khi sb lwong cta cac TLD don la nhd va bé
réng dai tan sb 1a da Ién (AR = 0.3) thi hiéu qua cua
MTLD |a tét hon ctia hé SLTD. Do vay, hiéu qua cua
hé MTLD chi c6 thé dat dwoc tét nhat ing voi gia tri
nhét dinh nao d6 cla sb lwgng TLD don va bé rong
dai tan sb phu hop. Gia tri khdo sat kién nghi la bé
réng dai tan sb 1a 0.2 - 0.3 va dd chénh tan sé gitra
cac thung TLD donléla p =0.01 - 0.02.

Trwong hop 4: Khao sat anh hwéng cia viéc
thiét ké gidm chan chét 16ng da tAn s6 MTLD dén hiéu
qué gidm dao déng cho két cau.

Théng thwong gidm chén chét 16ng dwoc thiét ké
dé tao ra dwoc tAn sb dao dong riéng bang vé gia tri

v6i tAn sb dao dong riéng cla két cAu dé tao ra hiéu
qué tét nhat. Khi khdo sat &nh hudng cta ty sb gitra
gi4 tri tan sbé trung tdm cla gidm chéan chét 16ng da
tan s6 MTLD va tan sb dao dong riéng cta két cau
khéng bang 1 dén hiéu qua gidm dao déng cho két
clu voi sb lwong thung chira chat 1dng N = 7 TLD.

Trudng hop 4a: Do dao déng, chuyén vi cot két
cAu thi nghiém khi c6 7 thing TLD (khac nhau), bé
réng dai tan sé6 AR = 0.3 va ty sb gilra tan sé trung
tam cda gidm chén chat 16ng MTLD va tan sé dao
dong riéng cla két cau f/fs = 0.95.

Bang 12. Sé liéu thiét ké TLD cho truong hop mé hinh két cdu véi fifs =0.95 - MTLD

. ) N 2 Trong lwgng Tan s0 dao déng s A 2
STT Thung TLD K|cthrI13uo’c thung hcfthl'?u cao nwéc trong tw nhién clta Ty socan
xB (mm) chatlong (cm) | 4,ng (kG) thiing (Hz)

1 Thung 1 80x60x60 1.3 0.06 2.301 0.018
2 Thung 2 80x60x60 1.4 0.07 2.437 0.016
3 Thung 3 80x60x60 15 0.07 2.572 0.015
4 Thung 4 80x60x60 1.6 0.08 2.708 0.013
5 Thung 5 80x60x60 1.8 0.08 2.843 0.012
6 Thung 6 80x60x60 1.9 0.09 2.978 0.011
7 Thung 7 80x60x60 2.0 0.10 3.114 0.011

Trudng hop 4b: Do dao dong, chuyén vi cot két cau thi nghiém khi c6 7 thung TLD (khac nhau), bé rong dai
tan s& AR=0.3 va ty sb gitra tAn sé trung tdm cla gidm chan chét 1dng da tAn s6 MTLD va tan sé dao déng

riéng cla két cau f/fs =1.05.

Bang 13. Sé liéu thiét ké TLD cho truong hop mé hinh két cdu véi fifs =1.05 - MTLD

Trong lwong | Tan sé dao dong

TH 4a: Hiu qua gidm dao dong cho md hinh két c4u
thi nghiém véi 7 thung TLD (tan s6 dao déng cuda moi
thung khac nhau, R=0.3, f/fs=0.95

STT Thung TLD chrLtréuac thung hc;:th;?u cao nwéc trong tw nhién clta Ty socan
xB (mm) chatlong (cm) | y,ng (kG) thiing (Hz)
1 Thung 1 80x60x60 15 0.07 2.544 0.015
2 Thung 2 80x60x60 1.6 0.08 2.693 0.013
3 Thung 3 80x60x60 1.8 0.08 2.843 0.012
4 Thung 4 80x60x60 1.9 0.09 2.993 0.011
5 Thung 5 80x60x60 2.0 0.10 3.142 0.011
6 Thung 6 80x60x60 2.1 0.10 3.292 0.010
7 Thung 7 80x60x60 2.3 0.11 3.441 0.009
khao sat MTLD v6i s6 thing TLD, N=7, R=0.3 khao sat MTLD v&i s8 thiing TLD, N=7, R=0.3
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TH 4b: hiéu qué giém dao ddng chg mo hinh thi nghiém véi 7
thung TLD (tan s6 dao ddng cda moi thung khac nhau, R=0.3,

f/fs=1.05

Hinh 10. Khdo sat dnh hudng cua ty sé gitra tan sé trung tam cla MTLD va tén sé dao déng riéng
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KET CAU — CONG NGHE XAY DUNG

Khi ty sb gitra tAn sb kich dong v&i tan sb dao
doéng riéng cla két cdu khong bang moét, dang cla
dwdng db thi thi nghiém va ly thuyét 1a kha pha hop
dwérng dd thi thue nghiém thé hién kha nhay cam véi
sy thay ddi nay.

4. Két luan

- Hiéu qua cGa MTLD la tét hon SLTD khi st dung
nhiéu thing TLD véi chiéu sau chét 16ng khac nhau
hay tan sé dao dong riéng khac nhau (hé MTLD c6 1
tan sb trung tdm trong dai tan sb tinh toan thiét ké cta
cac TLD);

- Twong quan giira ty sb tan sé va chuyén vi (theo
tan s6) 1a phiu hop vé qui luat véi két qua Iy thuyét da
phan tich cho mé hinh c6t thi nghiém;

- Pudng cong ng x& cla MTLD la kha phéng,
diéu nay chi ra rang ng x& cla két cau cé kha ndng
dap (rng trén mot dai rong tan sb va MTLD cé tinh can
cao hon so véi SLTD. Sw bang phang nay la do sy
khac biét pha nhé trong khodng chuyén déng cla chét
Idng trong méi TLD clia gidm chén chét 16ng da tan sé
MTLD;

- Do han ché vé kinh nghiém thi nghiém nén
dwéng thwe nghiém xay dwng sai sb kha 1én so voi
dwerng |y thuyét. Tuy nhién sai s& van nam trong gioi
han cho phép la tir 7-11% (<15%) |& c6 thé chap nhan
duoc.

Phan tich s6 ham &ng x& tan sb da thiét l1ap dé
x&c dinh dwoc anh huwéng cla cac tham sbé dén hiéu
qua gidm chan nhu: sb lwgng thing TLD N, bé réng
dai tan s AR, va ty sb tan sb kich déng va tan sé dao
dong riéng clha két ciu. Dac biét dé xuat duoc sb
lwgng thung TLD trong hé MTLD hop Iy cho thiét ké

Tap chi KHCN Xéay dung - s6 3/2015

gidm chén la N = 5-11 va chénh tan sb gitra cac thung
lala p= 0.01 - 0.02 (bé rong dai tan sé AR = 0.2-0.3).

TAI LIEU THAM KHAO

1. L.M. SUN, Y. FUJINO, B.M. PACHECO, P.
CHAISERI. (1992), “Modeling of Tuned Liquid
Damper (TLD)", Journal of Wind Engineering and
Industrial Aerodynamics, (41-44), pp. 1883-1894.

2. HARRY G. HARRIS va GAJANAN M. SABNIS.
(1999), Model and experimental techniques,
Second edition printed in USA.

3. L.M. SUN, Y. FUJINO, P. CHAISERI, B.M.
PACHECO. (1995), “Properties of tuned liquid
dampers using a TMD analogy”, Earthquake
Engineering and Structural Dynamics, Vol. 24 (7),
pp. 967-976.

4. TOSHIHIRO WAKAHARA. (1993), “Wind-induced
response of TLD-structure coupled system
considering nonlinearity of liquid motion”, Shimizu
Technology Research Bulletin, (12).

5. Y.FUJINO, L.M.SUN. (1993), “Vibration Control by
Multiple Tuned Liquid Dampers (MTLDs)", Journal
of Structural Engineering, Vol. 119 (12), pp. 3482-
3500.

6. NGUYEN HO'U HUNG, NGUYEN DBUC TH| THU
DINH. (2013), "Xac dinh tham sb thuc té cha cong
trinh cau théng qua két qua phan (ng déng lwc
hoc", Hoi thao "40 ndm hop tac Viét Nam - Nhat
Ban trong xay dwng: Thanh twu va co héi ", Ha
Noi, 8 & 9/11/ 2013; ISBN: 978-604-82-0053-4.

Ngay nhdn bai: 03/5/2015.
Ngay nhén bai stea Ian cudi: 22/9/2015.

33



