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Mix Design of High Strength Concrete for the High—Rise Building
—The Tallest Building in the World, Burj Dubai Tower—
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Kim, Gyu Dong Lee, Seung Hoon Kim, Jae Ho Kim. Kyung Jun

ABSTRACT

Mix design of C80A which is applied to the vertical members of The Burj Dubai
Tower, the tallest building of the world, was performed so as to meet the requirements of
rheological property, mechanical properties & construction sequences based on material
analysis in Dubai, UAE. Experimental investigations were carried out to evaluate &
optimize the quantities of total binders, the proportions of Micro Silica, Dune Sand & PFA,
changes of S/a and the comparison of chemical admixture, etc. Approximately 65,000m'
of C80A concrete has been poured to the vertical members since 16—Apr—2006. In the
actual application, i1t was showed that C80A has proper early strength achievement,
excellent mechanical properties and satisfactory flowability & workability. The results of
extensive site testing can be summarized that the average compressive strength at 28days
is 98.8MPa, the average elastic modulus at 28days is 47.8GFa, the flow of concrete after
pumping at the height of 250m (L72) was over 500mm.
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Bz Fdlo] EY(The Burj Tower) T2 AE AHALH:
2389 E+ A Toweryd 9 Podium%-¢ TZEEE T8

o, 2¥ 13 go] ggdoxg. R

a8 19A & F YdEo] Tower® o] £ARgGE FE F A
AZ Hd 80MPa, A3HE 60MPagl nZx: FIgE=R A
Hor, £EEAN A FE, §EEE 35~50MPa2 AAH
AR, dEg3 FF FAFAE FHoz AHAE FEAE
50MPaQl 23 EZ ddst sz At Podium® 3¢
T2EY 715 942EE C35~C60 Graded) th¥g ZIgE
7} B85 A

B dAFE Towerfol A8E uZAE EIHJE FoA A8t
F~A%265 749 FAFA  AHAAFDT-C80A-20"9 vl
FAAE AF=E 71edtn o, ZAE Fulo] 7jA L
NE WA} FEAGY A8 5L AR 89 &8 F
A71E S BEIe FHNEE =&3tax FAch

T C80-10
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PCa5)lP-C50(G)P-C50MIP-Ce0(R)
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3. 48 W= Biinding | intemat | Extemat | piting |

3.1 AEE(OPC) a2l 1, 232lE 2 ZFHlo|)

NREL UAES) %% Ras Al Khaimahehs ol A4sE AFo2A el Hzletg v
o2 §%4 2 953 B4l $5¢ Aoz Uuyd. 2AYEY #IE $3 °
VAFL AHSAES fom, E 18 2 2ol sabd 54 4YAHE ek Roloh

3.2 PFA (Pulverized Fuel Ash)

Egtoldldle 348 AT nFE 454 € A7l T 3L BFHoE AMEEHULH, A4t
e A=(India)2A &4 Folol uhe} A AFAF 15~20% HE A#HADL & AFS
ASTM C6189] Type F 7]1&o] A3 AFo2A HFL 2209, 2 EAAX+= ¥ 29 Zo

3.3 Micro Silica (Silica fume) Z 1. OPC ENAY ZH
M/S(Micro Silica)E® 2% ZAYE | g | S03 |MgO| LOL | C35 | C3A | Blaine 289
o T B | () | (%) | (%) | (aifg) BE

o ¢FAE F %Y SA4H 2FF & - o AP
£4 2 YT =20 glojx Bze dx | 2.3 {1.18|3.01 |58.0| 6.8 | 3,628 | 60.4MPa

R S
AgzA, FHAME FE5HI s =2 E 2 PFA EMAIY Z
Mol2t A Z(Densfied) S At&sigon, P Si02 |AI203|S03| CaQ | LOI |Fineness| 28%
= A % 7}
WA APAF 1098 AR WF P B T B L
& 2209, 3 BA4AE E 33 2ot *593]300]016] 27 | 061 ] 65% ] 302MPa

E 3. Micro Silica BEAAIH #3|
3.4 ¥ A(Aggregate) sz | Si02 [Al203[ SO3 | CaO | LOI Spec. surface
® ZoAEs 2% Zggede A L 1% | B | @ | %) | (%) (m/g)




A AL AR on, ARAS 20m [ g3 [ 903 [ 076 [0.34 [ 069 [227] 203
AT F2 s, geEold) B l4m P EETEyE
2 10m EA9 AES T3 ¢FFE H2HEHES wiFdA =H 99 (%)
wedagld. R 2Ae) B¢ 2% 29 A2 2 (Dune Sand)E | V% [FETH [Dune Sand
Eg3te AlRsld oy, B4 Rie MdS st AHg o [ 10.0m 100 100
22X 2YFo] 3.3~3.59 W9 o], Dune Sand: Alutxjde] Hedm | 5.0m 98 100
A2A 03mAZ 90%0l4 Edes MUY, F 4E Dune ffgm 2: 188
Sandsh ¢ Rel9) QEAGAAE dehd Rolt e S
0.3mm 12 91
3.5 A% 74 (Superplasticizer) 0.15mm 9 04
DT F D AREFE Hastgd glo] 2% FFA AE2 | 75m 5.4 1.8

gsHoln, DAl EelhzBAA7} AL s gich
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4.1 ¥k A A

47 2 Aol 978 27EAT ATEAL DAy ARE
487 7122 440, g VI AT NMPAAE 47, | :
(E 5 #2) AUEe s955ch  Adug 248 2A2 Bg e
JdAE HAAHee dva APALE ANT F, 8% Mock-Up HEEERC: BTN
Test® 74 Aoz Mge FPARon, 2 A5 A9 MYUNS E 6o Rasach

T o %)‘6]

C80AE #AF AL EIYE FA 933 547 +399 §
gol M $8 FAUERZA, F& 2637HA AAHRAR, 723
AR olHE SusEty] He AL ol THeE FolA AE
HES AZsidd.  olF A ¥ =¥ E29E 550175mE ¥ g
gaten, &F Fold we &4%FE 19 1 FHYVNEE A
agoz=y B4 A9 433 NeAEE FRAEF T AR
12 HZ gF2A C80A E2F A

e

E 5 ujpusy HEuel My

Aold, A 2+ AFzEY FAF 3 = EREE RS Wa QA
Z70N dAg 43 AERIAY e A% 569 80MPa W/C, M/S%
(Mock —Up Test)AAE YEMA A | uetd 312 | A3 909 43.8GPa A, W/C
o]t} ENZE SR | A 1241 10.0MPa |  #% £, M/SH
: 39 AZ | 2.1m 15 FAR 75T 9 NHEH, 2%
43 984 =4 F54 Z829(550+75m) | 3}5t E5A), £33, S/a
C80A £FYE QF3FHE HdA AzFEHF A 284 0.04% G, EA, S/a
EAQLe 293U 4L 98 25AQ FEA B2~126, A3/ &1 G ARMER S/a
ZARE, /1ZAHA ] dEHRE 2 AFE Z3YE Bd2% 31T Chiller & Ice Plant, 2%
E 6. C80A = HIB=ZEE 8 MY MEY HY
e W/C HAE g A AEF (ke/m')
W OPC | PFA | M/S | 20mm | 10m |5« %] D.Sand | AD
T—C80A-20 | 0:27~ | 130~ | 360~ [60~80 [ 40~50 | 560~ | 300~ | 560~ | 320~ | 5.0~
0.28 140 400 | (15%) | (10%) | 600 340 600 340 6.0
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28 4. Hx 4R 5FYZ2HCB0A) 1B 5. 23 BT HEN2.1m,C80A)
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“T-C80A—20"23EE 20059 49 16¥Y A eld& A AR 80F)7HA <& 65,000
WAE7F Towerfol FARA0] HLHUct dF ALZAn, dstd B4 ZHolA A 2899
A&AEE HT 98.8MPa, BAASFE HT 47.8GPaZA 4433 5% Aoz Jepgon, 354
ZddqME dF Eﬂliﬂ} 580~650m<] BHUE FAsEA 2EE 4% Fox T2 500mo]

deol NFPE grste Aog yvEsc. AR 3& CPB(Concrete Placing Boom)& o] &% 4 =
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1. "Concrete", BS EN 206—1:2000, British Standards Institution, 2004,
2. " Guide to Quality Control and Testing of High—Strength Concrete”, ACI 363.2R-98



