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HANTICHQUATRINHTHIETKE 
THI NGHIEM MONG THAP BURJ DUBAI 

(TIEP THEO VA MET) 

Nguyen Bao Huan 

1. Dat van de 
Myc tieu cua Burj Dubai Tower khdng 

don giin chi l i tda nhi eao nhi't the gidi, 
m i l i the hien nhdng khat vpng hien thin 
khoa hpc ky thuit eao nhat the gidi. Kien 
true thuang t ing hien da xiy dUng xong, 
cdng trinh dang dUa vao khai thie. Chieu 
cao cudi ciing eua tda nha eung d i Id dien 
khdng edn la mdt"bi mat, thieh thdc" cho 
the gidi ehay dua nha sieu cao. Tda thip Burj 
Dubai vUcrt qua cic ky luc nha chpc trdi nhd 
chieu cao eua th ip Dii Bic 101 tang cao 
509m (1.671ft), Dien tieh thip 279.000 m^ 
(3.000.000 ft2) d i sd dung khdi lupng thep 
3.400 tan, be tdng 260.000m' (Be tdng eho 
Thip 145.000m^ -i- cho nhi quiy 115.000m') 
vdi edng nghe bom hien dai len chieu cao 
800m ky luc chua tUng thiy. 

Vdi t i t c i cae du i n sieu eao, khd khin 
Idn nhat cho kien true - ket cau l i tim ra 
hinh ding ngdi nhi l im giam tdi da i p lUe 
thien nhien (gid, ddng dit) va van de khd 
khin cin giai khuyet l i dia t ing vung vinh 
nhieu Idp phdc tap nim trong vinh dai dia 
chin dang hoat dpng. 

2. Lfng suat quan he tai trong - do liin 
Bing 3 tdm tat g i i trin dp lun v i dp 

cdng dau cpc thi nghiem do ddpc d t i i 
trpng l im viee v i d tai trpng tdi da (dp cdng 
= t i i trpng / dp lun). Ngddi ta quan sit dupc 
nhdng vin de nhu sau: 

• Op cdng do dupe t ing ding ke tuong 
ddi Idn so vdi dp cdng cpc thiet ke du bio, 

• Dung nhu ky vpng thiet ke cpc ed 
dddng kinh Idn hon thi dp edng Idn hon. 

diy cpc ed phun vda (TP3 va TP5) thi dp 
cdng Idn hon dp cdng cpc khdng phun vda 

3. Ma sat thanh cpc gidi han 
Td cae sd lieu do bien dang bing cim 

bien dien td bd tri dpe tren than cpc thd 
nghiem, ngddi ta dinh gi i dupc su phan 
phdi ma sit thanh dpe theo thin cpc. Hinh 
6 tdm t i t cie khoing ma sat thinh do dUPc 
td cie thiet bi do cim bien dien td, cung vdi 
cic gi i tri ma sit thinh gi i thuyet de thiet 
ke ban dau. Sau khi c i ket qui thi nghiem sd 
bd ngudi ta d i dda ra eic khuyen nghi sau 

diy de chinh sda lai g i i tri ma sat thinh. 
- Khi t i i thd truyen xudng tdi cao trinh 

RL-30m DMD thi gi i tri ma sit thinh dat tdi 
gia tri gidi han, nghia la ma sit thinh d i 
huy dpng hoin toin. 

- Khi t i i trpng thi nghiem truyen xudng 
dudi cao trinh RL-30m DMD dddng nhd 
gia tri ma sit thinh huy dpng khdng hoin 
toin, v i do dd dinh gia la nhd hon gi i tri 
gidi han. Cac gi i thuyet dau tien dudng nhu 
kha de dat vdi ept dia tang tren. 

Viec phyt vda i p luc cao dpe th in cpc 
cd le l im t ing ma sit dpe theo thin cpc. 
Bdi vi tai phan dia tang siu hon dudng 
nhu khdng huy ddng duoc ma sit hoan 
toin, nen de nghi ring eie gia tri ban 
dau (duoc gpi la "ma sit don vi tdi han ly 
thuyet") dugc sd dyng ddi vdi eic dia tang 
dudi siu hon. NgUdi ta cung de nghi rang 
eic gi i tri "ly thuyet" dupe sd dung tai cie 
Idp be mat (dia tang sd 2 v i 3a) vi sU hien 
dien dng vich tam (casing) trong cpc thd 

nghiem cd the lam cho ma sit qui thap. 
Doi vdi dia t ing sd 3b, 3e va 4, gia tri ma sit 
thinh quan trie dUpc sd dung de thiet ke 
cpc edng trinh. 

4. Anh hucrng Xii cac cpc phan life 
Dda tren sd lieu quan trie so bd tai diem 

cua Thip Emirates g in edng trUdng ( Poulos 
& Davids, 2005), ngudi ta rut kinh nghiem 
de xd ly dia t ing d i mem tai cdng trddng 
Dubai va hy vpng ring dp cdng d iu cpc cua 
Thip Burj se nhd hon mdt khoing nio dd 
so vdi dp cdng dau cpc cua th ip Emirates. 
Ting cudng khi ning chiu t i i ma sit eua 
cpc trong Dd i n nay l i cd the, it nhi't la 
trong mpt phin nio do, bing cich sddung 
dung dich khoan polymer chdng sap Id d i t 
thinh 16 cpc dai tra. Tuy nhien, mdt nguyen 
nhin nao dd it nhi't cung cd the l im eho 
dp edng dau cpc Idn ed lien quan den cic 
inh hudng tuong t ic cda cic cpc neo phin 
ldc. Khi chit t i i nen len cpc thd nghiem, se 

Hinh 5 Cac coc neo ddi tupng giOltai Thif nghiem (2.29* tai lam viec 3000t ~ max 6400 tan) 

Ghi chii: Cgc neo phdn luc (reaction pile): Id cgc dan tu do cd the tgo ra cdc phdn lUc cdn 
thiet de tien hdnh neo giu tdi trgng nen tinh thU nghiem cgc Coc neo phdn It/c cd the 
chiu cd luc nen dgc true hoac It/c keo dgc true trong sudt qud trinh thi nghiem cgc 
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Hinh 7. Co liin theo tinh toan va dp lun do dac ciia mong canh tudng viing C 

ph i t sinh ldc keo va lUc day trdi dat tai eic 
cpc neo ph in lUe, dan den ky vpng g i i m dp 
lun eua cpc thd nghiem. Do dd, hien tdpng 
dp cdng d i u eua cpc thd nghiem cao hon 
cd le se khdng p h i n i n h dd cdng thuc eua 
cpc n i m dudi he ket c i u mdng be. Tinh chat 
CP hpc cua nhdng tuong t i c nay d i dUdc 
Poulos p h i n tich (2000). 

5. Oanh gia do ciirng dau coc doc true 
Ngudi ta d i dua ra nhdng d u d o i n quan 

he t i i trpng - dd lun khi du kien thi cdng 
cpc thi nghiem sP bp cpc thd tai "Vung A"Tu 
v i n thiet ke DU i n (SOM) sd dung chUPng 
trinh PTHH ABAQUS, trong khi don vi tham 
tra ddc l i p (Hyder Anh, Australia) sd dung 
chuong trinh p h i n mem PIES (Poulos,1989). 
Ci hai (thiet ke v i tham tra) deu bd qua 
hieu dng dd lun tuong t ie cpc p h i n lUc va 
coe thu nghiem. C i hai dudng cong quan 

he t i i trpng - dp lun du d o i n quan he tai 
trpng - bien dang theo dudng cong tran 
hon so vdi dudng cong cua Tu van tham tra 
ddc l ip . Quan he dng xd t i i trpng - dp lun 
eho t h i y r ing, dp edng dpe true do dupe tai 
d i u cpc la tUPng ddi edng hon so vdi eie 
dp cdng du d o i n . Oieu n iy dupe the hien 
tren hinh 6, trong dd cic ket q u i do dupe 
dp cdng tai mdc t i i trpng lam vec so s inh 
vdi g i i tri du doan. Nhu d i de cap d tren, 
nhdng dp cdng do dupc eao hon, it nh i t do 
i n h hudng mdt phan n i o dd eua cpc neo 
p h i n lue ben canh (Hinh 5). Mpt ph in tich 
i n h hudng nhdng cpc neo ph in lUc nay len 
dp lun eua cpc TPI eho t h i y sU ed mat cua 
cic cpc neo p h i n lUe d i l i m g i i m dp lun 
kho ing 30% tai g i i tri t i i trpng l i m viec 
30MN. Ndi mdt c ich khic, dd edng thdc cua 
cpc ed the chi vao kho ing 70% g i i tri do 
duoc td thi nghiem t i i trpng nen tinh coc. 

Ket q u i nay l i m g i i m dp cdng den mdt g i i 
tri nao dd phu hpp hon vdi g i i tri dp cdng 
kinh nghiem trong eie d u i n Thap Emirates 
vdi c ic cpc m i p h i n lUc dupc tao ra bdi mpt 
loat c ic neo ddc nghieng ed the cd mdc dp 
tuong t i e rat nhd vdi cpc thi nghiem. 

6. Cac anh hUomg tai trong tuan hoan 
Trong tat c i c ic thi nghiem t i i trpng 

nen dpe true, ap dung cho cpc sd lupng ehu 
ky t i i trpng tuong ddi nhd sau khi dat den 
t i i trpng iam viee. Bing 4 tdm t i t eic ket 
q u i th i nghiem suy ra t d c ic dd lieu quan 
he tai t r png -dp lun. Dp lun sau khi ch i t tai 
tuan ho in cd lien quan den: dp lun trong 
vdng ch i t t i i dau tien, va e i dp lun tai mdc 
ch i t t i i tdi da trong quy trinh tuan hoan. 
Cd the thay r ing , ed mpt sU tich luy dp lun 
dudi t i e ddng cua viee ch i t t i i t u i n ho in , 
nhung sU tich luy nay k h i khiem tdn, eic 
g i i tri dng su i t thuc v i Ung su i t t u i n h o i n 
d eao trinh tdong ddi cao tuong t i c len cpc 
(trong t i t c i cac trudng hpp, t i i trpng tdi da 
dat duoc l i 1.5 l i n t i i trpng l i m viec). Cic 
ket q u i n i y kh i ddng nh i t vdi nhdng du 
d o i n dua ra khi thiet ke cho rang eie hieu 
dng ch i t t i i t u i n ho in len cpc mdng cdng 
trinh n iy cd ve khdng q u i Idn. 

Thi nghiem kiem tra coc cong trinh 
Tdng cdng thi nghiem kiem tra t i m cpc 

cdng trinh bao gdm hai cpc dudng kinh 
1.5m v i sau cpc dudng kinh 0.9m. Ti t e i 
c ic cpc thi nghiem nen dpe true, thdi gian 
b i t dau thi nghiem mdi cpc cdng trinh sau 
g i n 4 tuan dd betdng due cpc. Tai trpng thi 
nghiem tdi da b i n g 1.5 l i n t i i trpng l i m 
viec. TU quan s i t dUa ra nh in xet sau day: 

• Op edng d i u cpc edng trinh ndi chung 
Idn hon so vdi dp edng cpc thd nghiem so 
bp. 

• Tren thuc te khdng ed cpc n i o trong 
sd eic cpc cdng trinh dat den gidi han p h i 
hoai. 

L/ng xd t i i trpng - dp lun thi nghiem 
t i i trpng len tdi 1.5 l i n t i i trpng l i m viec 
ve m i t ban chat l i tuyen t inh. Theo nhu 
chUng minh gida dp cdng tai t i i trpng l i m 
viee va mUc t i i thi nghiem 1.5 l i n tai trpng 
lam viec thi mdc chenh dp cdng tUPng ddi 
nhd. Ngupe lai, trong eie cpc thd nghiem so 
bd thi gida hai g i i tri dp cdng nay lai chenh 
tuong ddi Idn hon k h i nhieu.lt nhat cd the 
dua ra 3 g i i i thieh hop ly cho dp eung Idn 
hon va c i i thien quan he t i i - dp lun eua cpc 
thi nghiem nhu sau: 

1/ Odi vdi c ic cpc cdng trinh cao trinh 
d i y dng vach (casing) la cao hon so vdi cpc 
thd nghiem so bd (3.5^3.6m), vi v iy dan 
den ma s i t Idn hon tai ph in tren cao doe 
t h i n cpc. 

2/ Thdi gian ehd dpi de thi nghiem coe 
edng trinh sau khi hoan t h i n h dd betdng 
l i d i i hon (chdng 4 tu in) so vOi cpc thi 
nghiem so bd (chi l i 3 tu in) . 

3/ Hien tuong bien ddi dp ben theo thdi 
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Bing 4. Chuyen dich tieh luy doi vdi tai tuan hoan 

Ky hieu cpc 
thi nghiem 

TPI 

TP2 
TP3 
TP4 
TP5 
TP6 

Tii trpng 
chinh/Pw 

1.0 

1.0 
1.0 
1.25 
1.25 
1.0 

Tai tuan 
hoin/Pw 

±0.5 

±0.5 
±0.5 
±0.25 
±0.25 
±0,5 

Sd lupng 
chu ky N 

6 

6 
6 
9 
6 
6 

SN/SI 

1.12 

1.25 
1.25 
1.25 
1.3 
1.1 

Ghi chii bdng 4. (Pw= tdi Idm viec, SN = do lun sau chu ky thUN, 
Sl=dg liin sau chu ky 1) 

gian trong dat, quan he t i i trpng - dp lun. 
Chit t i i tuan hoin dupe thuc hien tren 

hai cpc edng trinh v i ngddi ta quan sit 
thiy cd gia tri thuc dp lun tich luy phit sinh 
tuong ddi nhd do viec chit thi i tuan hdan, 
v i chic chin nhd hon so vdi nhdng quan 
sat cpc TPI hoic eic cpc thd khic (Bing 4). 
Gii tri dp lun tich luy thuc te nhd hOn cdthe 
ed duoc do d i t cie thiet bi do v i ehu ky chit 
t i i len eic cpc cdng trinh d cic vi tri thap 
hon (ddpc coi l i dai dien chinh xic hon eho 
eie dieu kien thiet ke) v i cung l i de cic cpc 
cdng trinh ddpc ky vpng l i cd khi ning 
chiu t i i Idn hon. Vi viy, ket qui eua nhdng 
thd nghiem niy d i khing dinh rd hon eae 
dau hieu trude do cho rang sU giim tuan 
hoin eua sde chiu tai v i dp cdng tai be mat 
cpc- dat dddng nhu khdng ding ke. 

Lun mdng thcri ky xay dUng 
Giim sit Idn mdng be Thip ddpc Cty 

Hyder tien hinh ngay sau khi hoin thinh 
do betdng mdng be cpc. Oieu kien dng 
suit trong be cpc dupe xic dinh cung vdi 
dp chuyen vi theo 3 phuong tai dinh cpc va 
diy cpc, Hon nda, 3 h6p do i p lUc d i t tai 
diy mong be v i cic cim bien (strain gages) 
d i t tai 5 cpc de xic dinh t i i trpng phin bo d 
doan gida cpc v i dudi nd. 

Mdt bin thdng ke sd lieu quan trie dp 
lun den ngiy 18 thing 3 nim 2007 cung 
cho thiy la danh gi i dp lun eua thiet ke la 
dudng vdng cudi eung tren Hinh 7. NgUdi 
ta dinh gi i den ngiy nay d i ed khoing 75% 
tinh t i i cdng trinh tie dpng len he mdng. 
Cin Idu y betdng Idt dem v i cua hoat t i i m i 
tdng t i i vUpt qui gidi han 20% khdi lUOng 
tdng the. Oieu niy cd the nhin tha'y ring dp 
lun do dupe thap hPn ding ke so vdi nhdng 
du bio trong sudt qua trinh thiet ke, mac 
du van cdn mdt sd Idpng tinh t i i v i hoat tai 
chda tie dpng diy du len he mdng. 

Ket luan 
NhUng phin tich khic nhau cho mdng 

Tda th ip cung dem lai cic ket qua dp lun 
tiem can trong khoing td 45 mm den 62 
mm dupe xem l i pham vi cd the chap nhin 
dupe. Ci hai chuong trinh thd nghiem deu 
cho ket qui ding khich le ve sde chiu tai v i 

dp cdng eua cpc: Gii trj do d6 edng dau cpc 
vupt qua nhdng gia tri dd doin v i nhdng 
kinh nghiem tUthip Emairates ben canh. 

Bii bio da md t i qui trinh tham tra ddc 
lap eho he mdng Thip Burj Dubai. Dieu kien 
dia tang phan nhieu Idp theo ehieu ngang 
dudi mat nen tdOng dng chieu siu khic 
nhau khi phUc tap. He mdng cpc khoan 
nhdi cim siu vio Idp 6a yeu t ing t r im tich 
duoc dieu ehinh dua vio dp lun Cic cpc 
cdng trinh dddng nhu l im viec tdt hon cie 
cpc thd nghiem ban dau, va d i chdng minh 
quan he t i i trpng-dp lun mdng dng xdgan 
nhu tuyen tinh cho tdi khi t i i trpng tdi da 
thi nghiem bing 1.5 lin t i i trpng l im viec. 

Mdt cich tong quit, eho den nay (2011) 
dp lun tdi da mdng be - cpc cua ei Tda nhi 
d i vUOt qui mong dpi cua thiet ket. • 
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