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Tdm tat: Thi nghi$m md hinh la phwong phap phd 

biin va quan trgng trong nghien ctiu kit ciu chju tai 

trgng dgng dit tren the giai, nhung hi^n tai van con 

hiem t^i Viet Nam. Bai bao trinh bay cac van di li&n 

quan den thi nghiem nghien CLFU wng xw cua nut lien 

kit loi - dam cCmg chju tai trong ngang lap doi chieu 

dwQC thyv hi^n tai phong thi nghiem dgng dat cOa 

Vign Khoa hgc cong nghe xay dyng. Mgt so nhan xet 

va kiin nghi rut ra tw kit qua thi nghidm cung tfupc 

trinh bay trong bai bdo. 

1. Oat van de 

Hd k i t cau cd tang cCrng dup'c su dyng r i t pho 

b i ln cho nha eao tang. Theo th ing ke cQa Higp hpi 

nha cao tang t h i gid'i, ti> nam 2000 den nay, co den 

tren 73% tda nha cao tang tren the gidi su dyng hg 

k i t c l u nay. Tgi Vigt Nam, nhieu cdng trinh cao tang 

cOng da SLP dyng hg k i t c l u cd tang cG-ng, nhu tda 

thdp Bitexco (68 tang, cao 262m), Hanoi Keangnam 

Landmark Tower (70 tang, cao 330m) vd Hanoi Lotte 

Center (65 tang, cao 268m). Cdc cdng trinh ndy su 

dyng hg k i t c l u khung ioi k i t hp'p vd i tang cu'ng va 

deu dup'c thiet ke bdi cac c6ng ty t u van nude ngoai. 

Tuy nguyen ly chung ve sy lam vigc cua k i t cau 

nha cao tang cd tang ciing da duye quan tam nhieu, 

song vigc th i l t ke hg ket cau nay khdng de dang. D i n 

thdi d i lm hi$n tgi, mdi co mpt so tai ligu [1 , 2] de cap 

tdi nguyen ly vd cdc van de can quan tam trong thiet 

k l , chua cd tdi lieu hudng ddn chi t i l t . Diem chung 

cua cdc tat ligu ndy deu ehu trpng vdo viec thiet k l 

cdc cau kign 6 khu vyc tang cung. 

Thyc hign d l tdi nghien cu'u sy lam vigc cua k i t 

c l u nhd sieu cao bdng be tdng cot thep cd tang cG-ng 

chju tai trpng gid va dpng ddt d Viet Nam, thdng qua 

vigc tra euu tai lieu, nhom de tdi nhdn thdy hign tgi 

chua cd cac nghien cu'u thyc nghigm thf nghigm lien 

quan den ung XLP cua nut lien k i t giua dam cu'ng vd i 

cpt va loi. Tgi eae vj tri ndy, ndi Iyc cua c l u kign cd 

sy thay doi dpt ngpt khi chju tdc ddng cua tai trpng 

dpng dat. Trong bai bdo trud'c nhdm de tai da trinh 

bay cac k i t qua lien quan d i n thf nghigm lien k i t 

giu'a cOt va dam cG'ng [3]. Trong khudn kho cGa bdi 

bao, chung t6i trinh bay cac van d l lien quan den thf 

nghigm lien k i t glG-a ddm cu'ng va loi dudi tdc dung 

cua tdi trpng ngang Igp doi ch i lu . Myc dfch cua thi 

nghigm Id nghien ciru irng x u (cudng dp, dp cG'ng vd 

dp deo) cua lien k i t Idi - d i m cG'ng khi chju tac dpng 

cua tai trpng dpng dat, xem xet dgng phd hoai cOa nut 

lien k i t nay, qua dd cd the ddnh gia sy phu hp'p eua 

tieu chuan thiet ke ap dung cho dgng k i t c l u co tang 

cu'ng be t6ng cot thep chju tdi trpng ddng d i t theo cdc 

tieu chf y e cudng dp, dp deo vd cau tao chi tiet giua 

dam eung va loi. 

2. Thi nghiem nut l ien ket loi - dam cung 

2.1 Thiet ke mau thi nghi$m 

Doi tup'ng thi nghigm la nut lien k i t loi - dam 

cung cua mpt md hinh k i t cau nguyen mdu cao 55 

tang, ed mpt tang cu'ng bo tri tgi tang 34. M6 hinh 

khao sat nay dugc xay dyng dya tren tham khdo k i t 

cau mpt so c6ng trinh cao tang tgi Vigt Nam vd cd 

dieu chmh de phu hp'p vdi nang Iyc phdng thf nghiem 

dpng d i t cCia IBST. Hinh 1 the hign kich thudc hinh 

hpe cua k i t cau khung d vj tri tang cung. 
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Hinti 1. Kich thtfirc hinh hgc cua ket cau khung tai vj tri t4ng cimg 
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K^T cAU - CONG NGHf XAY DU'NG 

K i t cau dugc th i l t k l theo tieu chuan My dyng len cot bien. Phan t fch iy thuyet (phdn tfch 

ACI 318, dud i tac dpng cua tai trpng dpng dat, dpng phi t uy ln ) cho thay, trong qud tr inh chju 

k i t c l u cd dam cung lam viec thdng qua cap tac ddng dpng dat, dam cu'ng chiu mo men 

ngdu lye, chuy in md-men Idt thdnh Iyc dpc tdc Iyc cdt doi chieu (hinh 2). 

Mo men tangcii'DgHeuk^tviM 16i 

\ , 
Tho'i eian (s) 

Lire Qftt tang cihig lien ket vol 161 

Thoi gian (s) 

Hinh 2. Wpi Iyc cOa dam cikig khi chiu d0ng dit 

Xem xel nang lye phong thf nghiem IBST, mau be tong cd cudng dp / / = l^MPa va cot th^p i 
thf nghigm dugc thi l t k l vd i ty Ig md hinh 1/5, sG' cudng dp chay d e o / ^ = 490MPa . 
dyng phuong phdp gia tai ngang Igp doi ctiieu. Vgt 
ligu mau thi nghigm giong vdi nguyen mdu, su" dyng So do va c lu tao cGa mau thf nghigm xem hinh 3. 

Htnh 3. Sa do va cau tao cua mau thi nghi$m 
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K̂ ' I tAU - tONG NGHE XAY DU'NG 

Cifcyng do mau thi nghidm tfnh toan di^ kien theo ly thuyet la 2345 kNm, i>ng vo'i ll^c day dau dam cu'ng 

900 kN (hinh 4) Dang pha hoai du bao la pha hoai do uon. 

(») 
M6-men M (kN.m) Chuyen vi (mm) 

(b) 
Hinh 4. Ctedng do miu thi nghiem: (a) du^ng bao twang tac M-V, (b) dwdng cong quan he Iyc - chuyin vi 

Ngodi ra, mpt sd dieu kign bien lien quan tdi Giai do^n 2: Lap 2 chu ky cho cdc muc chuyen vi 

J pham vi eh l tao m i u cung dugc danh gid xem xet ^̂  ^' ^' ^ ^ - "^'^ ^''- ^^ ^"^"^^ ^^^ ^^'^ '^^"S" 

trong qud trinh thiet k l mau. Chi t i l t cong vigc nay 

dugc trinh bay trong bdo cao cua d l tai. 

;; 2.2 H$ thong gia tai va quy trinh gia tai ngang 

Mdu thf nghigm dugc gia tai (ngang) tren dinh 

J thdng qua kich thCiy lye loai lOOOkN. Quy trinh gia tai 

(hinh 4) duge tham khao quy trinh cua giao su Park 

(1989) [4], Quy trinh gia tai gom mpt so chu ky dan 

hoi (kiem soat bang Iyc) u'ng vdi 75% cudng dp 

chay, cac chu ky sau (kiem sodt bdng chuyen vj) gia 

tai U'ng vdi 2, 4, 6, 8 lan chuyen vj chdy. 

Giai doan 1- Lgp 2 chu ky vd i mG-c tai Fy. Gid trj 

Fy dugc xdc dinh la min cua cac gia tri sau: 

+ 0J5F^3, = 0.75'900kN = 675 kN; 

+ Thep bat dau chay deo, xac djnh dya vdo so 

dpc cGa phi ln do b i ln dgng cot thep d mi>c s = 

0.0025. 

trong dd: A^ , , A^^' chuyen vj tgi mtjc tdi F^va 

—F cua giai dogn 1. 

Gid trj dy k i ln A = 16.0mm; 

Cac budc thyc hien gia tai thf nghigm: 

Bude 1: K i lm tra thiet bj 

+ Gia tdi 2 chu ky d mG'c tai 150 kN (~0.2F^); 

+ K i lm tra sy lam vigc cua cdc dau do, man hinh 

h i ln thj so ligu do; 

Budc 2: Gia tai chinh thG-c giai dogn 1 (k i lm soat 

lye); 

Budc 3: Gia tai chinh thG-c giai dogn 2 (k i lm soat 

chuyin vi). Toe dp gia ehuyen vj khoang 1 mm/phut. 

Hinh 5. Quy trinh gia tai mau thi ngh'i$m 
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K^T CAU - CONG NGHE XAY DLTNG 
-?^o 

2.3 He thong dieu khien va thu nh$n so li$u 

Todn bp qud trinh gia tai vd ghi sd lieu dugc 

thyc hign tii phdng dieu kh i ln thdng qua may linh. Sd 

lieu tir cdc phien do b i ln dang cot thep (24 phi ln do 

b i l n dgng cot thep dpc va 12 phien do b i ln dang edt 

dai) va dau do LVTD duge thu nhgn bdi bg thu tin 

higu (data logger) 50 kenh. Mpt so dong ho co k i % 

soat djeh chuyin chan d l cung dugc lap dat. Trong 

qud trinh thi nghigm, dac bigt Id doi vd i cdc budc gia 

tdi quan trpng, sy hinh thdnh v i t ni>t eua mdu thi 

nghiem d l u dugc chyp anh vd do ve khi du'ng tai. Sa 

do bo tri dau do LVTD t h i hign trong hinh 6. 
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Hinh 6. So tri dau do chuyen vj dinh, bien dang uon va cit miu thi nghi$m 

3. K i t qua th i nghiem 

3.1 U'ng xw tong the cua lien kit loi - dam cu'ng 

Cae vet nijt xu i t hien tu' kha sdm, mau thf 

nghigm cd ling xir dan hoi cho tdi muc chuyin vj 

khoang 20 mm. Tgi mCrc chuyen vj nay trd di, cae v i t 

nut xuat hign nhieu va dp cG'ng bat dau giam. Tdi 

mu'c chuyen vj khoang 28mm (phia day) thi. cdc vet 

nui md rpng vd phdn bo rpng tren be mgt nOt lien k i t . 

Th6p dpe bat dau xuat hign chay deo d chuyen 

vj dinh khoang 24 mm (phia d iy) . Cde v i t nut d hai 

phfa m6p dam cG'ng phat trien vd mo rpng. Be tdng 

b i t dau bj nen v d khi ehuyen vj dat 33 mm (phfa day) 

va 28 mm (phfa keo). Tai thdi diem dirng thi nghigm, 

chuyen vj Idn nhat theo chieu day vd theo chi lu keo 

lan lugt Id 37 mm va 33 mm, bd tdng bj vd nhieu, 

nhung v i n chua 16 cot thep. Vet nGI phig trdn vung 

be tong pha hogi co be rpng 1.7 mm. Cae vet niii 

xidn hinh thdnh khap be mgt m i u thi nghigm. Chotdri 

thdi d i lm nay duong cong tre van on dinh, chua co 

sy suy gidm rd ret v l cud'ng dp. 

Mau thi nghigm pha hogi do uon. Thep dpc d t̂ 

tdi gidi hgn chay, dp gian ddi tuong doi Idn nhat ciia 

thep dpc ICic du'ng thi nghigm la 9500 //£, nghTa la g^p 

3.8 lan dp gian dai tuong doi G-ng vol gidi hgn chay 

(2500 ps). Luu y rang theo k i t qud thf nghiem keo 

thep, dp gian dai tai vi tr i bdt dau dogn tang cudng la 

1250a(j£. Cot thep dai chua dgt tdi gidi han chay, 30 

gian dai tuong ddi Id-n nhat cua c6t dai khoang 1500 

pe. 
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K^T CAU - CONG NGHE XAY DI/NG 

(b) Pha ho§i be tdng mSp chin d§m cimg 

Hinh 7. Hinh anh vet nut mau thi nghidm 

Theo tinh todn ly thuylt , eudng dp cua mau Crng 

vdi lye day tgi dfnh mdu Id 900kN. Thyc t l khi muc 

gia tai dgt t6i 957kN (gdn bang mi!rc cao nhdt cua 

ndng Iyc kfch lOOOkN), dudng cong p-Aciia mdu 

b i t d l u cd xu hudng nam ngang nhung van cd the 

tang them mpt chGt. Do khong cd bo tri chong ngang 

va d l dam bao an todn, nhdm de tdi da quyl t djnh 

du'ng thi nghigm tgi ddy. Tgi thoi d i lm dung ttif 

nghigm mau van chua bj phd hogi hodn todn, \\ so 

chuyin vj dinh va chieu cao mau dgt 1.74%. Cudng 

dp mau van cd the Idn hon 957kN, dud'ng cong tre 

chua di sdu vao giai do$n suy giam cudng dp, do vgy 

ehua danh gia dugc day dO kha ndng b i ln dgng deo 

va hap thy nang lugng cGa mau. 

3.2 Cfng xw tre 

Budng cong tre cOa mau thi nghigm lien k i t Idi -
dam cG'ng the hign dgc trung h i p thy phdn tdn nang 
lugng cd xu hudng on ^ n h . V l co ban Cpng xu" hai 
phfa keo vd d i y cd xu hud'ng tuong dong (hinh 8), 
nhung chi t i l t cd mpt chut khac bigt. Gid trj Idn nhi t 
cua chuyen vj vd Iyc kfch cCia dudng cong tre tgi 
phia d i y la 37 mm va 890 kN, trong khi cdc gid trj 
nay phfa keo la 33" mm vd 957 kN. Sai s6 nhd trong 
thi cdng cd anh hudng mpt chut tdi cud'ng dp mdu 
trong thyc t6. 

Lien ket i>ng x u co ban la dan hoi khi chuyin vi 
d muc khoang 20 mm (phia day) vd 18 mm (phfa 
keo). Khi tdng mG'c tai, sy giam dp cting dugc b i lu 
hien d cac chu ky hoi tai. Tuy vgy, do di>ng thi 
nghigm sdm, nen khong khdo sat dugc giai doan suy 
giam mgnh v l cud'ng dp vd dp ci>ng cua mdu. 

Chuyen vi dmh (mm) 
40.00 30.00 20.00 10.00 0.00 -10.00 -20.00 -30.00 -40 
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Hinh 8. Bifimg cong Ong xu' tre cua mau thi nghidm lot - dim cOng 
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K^T cAu - C6NG NGHE XAY DLPNG 

Dp deo cua eau kign dugc xac djnh bang tl so 

giua chuyen vj Idn nhdt tgi thd'i diem phd hogi vd 

chuyen vi t>ng vdi IGc cdt thep dgt gioi han chay. Nhu 

da gidi thigu d* phan trudc, giai dogn suy gidm cudng 

dp cOa m i u khdng khdo sat dugc boi vl thi nghiem bj 

dung do gidi hgn nang Iyc kich. Do do, dp deo ciia? 

mau se khdng dugc ddnh gid day du. Dp deo cua 

mdu tgi thdi diem dCfng thi nghiem md'i dgt khoang 

1.7. Gid trj ndy cd kha ndng se Id'n hon neu nang li/c 

th i l t bj eho phep t i l p tyc thf nghi |m. 

3.4 Danh gia kit cau dijra tren tinh nang 
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Do cong (E-6) 
Hinh 9. Biiu do bien thien dd cong theo chiiu cao miu thi nghi$m 

Bieu do b i ln thien dp cong theo ch i lu cao mau 

thi nghigm t h i hign tren hinh 8. Bieu do phig day va 

keo doi xi>ng nhau, gia tri tang dan tu dinh xuong 

chan mau. Thi nghigm khdng thyc hign dugc tdi giai 

dogn lam vigc xa mien ddn hoi. Tgi thd^ diem dG'ng 

thf nghigm, chieu cao dogn hinh thdnh kho'p deo eua 

dam cG'ng khoang 300mm tinh tG' chdn m i u , b lng 

0.12fH, vdi H la chi lu cao m i u d i m cG'ng. 

4. Ke t lu^n 

Bdi bdo da trinh bay cac npi dung lien quan den thf 

nghigm md hinh k i t c l u nGt lien k i t loi - dam ci>ng, 

thyc hi^n tgi phdng thf nghigm dpng dat Vign Khoa 

hpe eong nghg xdy dyng. Qua k i t qua thf nghigm ed 

the njt ra mpt so nhgn xet danh gid sau: 

K i t cau lam vigc on dinh cho td'i luc du'ng thf 

nghigm, cac v i t nut do uon vd cat phan b l deu d 

mep vd be mat mdu thi nghigm; 

Mau bj phd hogi do uon. Be tdng vung nen bj nen 

vd , cot thep dpc dat tdi gidi hgn chay, cot thep dai 

thi chua chdy deo; 

M i u thf nghigm da vdo giai doan Idm vi§c ngodi 

ddn h i i . Tuy nhien vl dieu kign khdng cho phdp 

nen kh6ng t h i t i l p tyc gia tai d l cd t h i danh gia 

day du kha ndng lam vi#c eua m i u d xa ngoai giai 

dogn dan hoi; 

14 

Tgi thdi d i lm dung thf nghigm, dp deo cOa miu 

khoang 1.7; 

Cud'ng dp (chju uon) ciia mau dy bdo bang tfnii 

todn ly thuyet khd sat so vo l k i t qua thf nghigm. 
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