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ABSTRACT

This study evaluated the properties of vesicular basalt aggregate concrete
(VBAC) in which a ground fired clay brick waste (GFCBW) from local mill was employed as a
mineral admixture. The vesicular basalt (VB) from a quarry in Burirum province was investigated
and assessed for it’s the suitability of the VB as alternative aggregate resource. Cubes in size of
10x10%10 cmn were prepared from several concrete mixes using VB as coarse aggregate and
replaced partially for Portland cement, type I in different percentages of 10%, 20% 30% and
50% with water-binder ratios (w/b) of 0,50 and 0.55. The strength activity index with Portland
cement and the effectiveness of GFCBW admixture in controlling alkali-silica reactions were
tested according to ASTM standards. The investigated parameters of pastes and VBAC included
chemical compounds (X-ray fluorescence and X-ray diffraction), scanning electron microscope,
setting times, stump, consistency, absorption, specific gravity, bulk density, drying length change,
ultrasonic velocity (USV) and compressive strength. All parameters were measured after 7, 28
and 56 days of curing in water and non-curing. The results showed that all samples showed
different trend in durability tests length change, with high value in the first 42 days in ambient
condition, then reducing to almost a constant change value afterwards in ambient control. The
compressive strength values of the cubes were found to be acceptable and satisfy the ASTM
requirement for structural semi-lightweight concrete. Both 0.50 and 0.55 w/b specimens attained
the highest compressive strength of 490 ksc and 424 ksc at 28 days, respectively. However, both
w/b ratios of VBAC specimens showed similar resulis in terms USV. Compressive strength and
USV values were very low for high the levels of GFCBW at an eatly age of curing, especially for

samples containing S0%GFCBW. However, with the increase of curing period, both compressive
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strength and USV of all the samples increased. The results indicated the optimal percentages of
GFCBW substitution lies in range of 10% to 30%. The decreased compressive strength of VBAC
can be explained by the XRD, micro-structure of scanning electron microscope and increased
porosity due to the formation of ettringite and decrease secondary calcium silicate hydrate formed

as a result of the suppress sulfur reaction from VB.

Keywords:  Ground fired clay brick waste, Vesicular basalt aggregate, Pozzolanic material,

Curing time, Ultrasonic velocity
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ssflssnoumaniivosiagulos Teary %)
peddlszneumamil AuAuaTIN *
IAHDTAINT % auvnuls
Auands
spiitiouennTlad (ALO,) 25.49 20 43
Foneulaoenlad (Sio,) 63.89 50 53
upatTeueon lad (Ca0) 0.29 8 0.10
wli5neenlad (Fe,0,) 7.73 3 0.50
Fanleslnseenled (S0,) - 0.40 0.10
Trunendouoen lad (K,0) 0.95 - 0.40
TaiRaueenlon (Na,0,) - - 0.05
gopdvanmsennd LoD (%) - 3 0.70
Blaine Fineness, cmzlg. 189,900 7,300 190,000
Relative Density (%) - 2.63 2.50

1‘:".!31'1 < % INSEE Concrete Handbook (2551)  ** Toledo Filho et al (2007)
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{ s
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wli5neon lud (Fe,0,) 5.00 10.10 7.73
Faleflnsoonlad (S0, 0.24 0.40 -
TrunadEouson 1od (K,0) 2.70 1.80 0.95
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s =] 1 A & 1
WaasmNAMInTsunnuazmaduadfugaminnauegifesas 28.60 f1 31.81 deineyly
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- o 5 J ~ o o A’l’ 1 o
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safalszneumanil SodeSud e | s (e HBDVTO(%)**
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ﬁm : * Demirdag and Gunduz (2008) ** Mouli amd Khelafi (2006)
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M3197 0-1 FIUABININTIWHO WU VT YoRALle [159118 (Coarse Aggregate)
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vnaazunss | dmvindeuy | Josazfitionn | deazan | Jovazimnzunse
WINTPIU AZUATS (NTH) AZLUNTI (%) fouaz (%) (%)
3/4" 0.00 0.00 0.00 . 100.00
172" 0.00 0.00 0.00 100.00
3/8" 21.80 31.98 31.98 68.02
ey 4 32.76 48.06 80,04 19.96
(ed 8 12.25 17.97 98.00 2.00
wos 16 136 2.00 100.00 0.00
PAN 0.00 0.00 - -
59U 68.17 100.00 310.02 .
A lugdenuazdn =310.02/100 =3.10
MT1H 12 FILARLUIBALIBIAVBIN IO (Fine Aggregate)
nnanznsa | swidnden | Zosazidian | feasay | Jevasfithumsunss
AU ALUNTI (NFU) #aenNTe (%) founy (%) (%)
(o3 4 0.00 0.00 0.00 100.00
e 8 20.94 20.00 20.00 80.00
wof 16 31.41 30.00 50,00 50.00
fwes 30 26.17 25.00 75.00 25.00
wres 50 1571 15.00 90.00 10.00
wes 100 10.47 10.00 100.00 0.00
PAN 0.00 0.00 . -
59 20.94 100.00 335,00 -

A lugaranuaziBus = 335.00/100 =3.35
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MsNATeuUDULLY
ERTOEGI Mold. No.1 Mold. No.2
1. 451105 (au.w.) . 0.002737 0.001406
2. 1A Mold (An.) 2.388 1.591
3. 11170 Mold +fiuzwanad (mn.) 6.383 3.635
4. imviniiuuzead (n.) 3,995 2.044
5. AMUNUMUY (NA./a1.30) 1459.63 1453.77
Ana (An/a.3s) 145670
MINATDVUVUHAIY
SWATIDYN Mold. No.l Mold. No.2
1. ¥5um3 (av.y.) 0.002737 0.001406
2.1 wir Mold (nn.) 2.388 1,591
3. T Mold +#unzwend (n.) 5.7495 3.294
4. dinfiuuzyoad (nn.) 3.3615 1.703
5. ATIUHUIUY (AN/a113L) 1228.17 1211.24
AR (An./av.u.) 1219.70

i 1 a :’ = d ¥ ]
i n-4 munasdunsuaznsgeduhvesiuusysadiile lnswiw

u dapdniuuzread A
TnzIBYn Moy
1 2

yhmindagfienneuuds (03) A 2500 2518 -
shmindagfianmoudaiuds (5 (8) 2635 2599 -
1‘?mﬁ’ﬂﬁfra‘luﬁy1 (h3w) (©) 1520 1547.6 -
AraassunesudaRuts B/(B-C) 2.36 2.47 2.42
nloddudmsgadunia (B-AYAX100 5.40 3.22 4.30
anudiumngyasaute A/B-C) 2.24 2.39 2.32
anuaduzlsng AKA-C) 2.55 2.59 2.57
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15197 7-5 SR (Flakiness Index) Fuuzaondiile Tnise
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oy a 4 o f w Ay oy w el
yuanzinge | hindanadeu wesirua HIMUANAY W
5
(131, (M) Hminnadoy (n31) (N3Y)
14.00 - - - -
10.00 766.88 58.08 453.97 312.91
6.3 553.56 41.92 491,22 62.34
59 1320.44 100.00 945.19 375.25
fAdaiinduuuy (Flakiness Index) 28.41%
] ¥
M31971 -6 F¥TiAI1M817 (Blongation Index) Huuzavoaiile s
°y e d o o :’ o gt oy e =l
umnzunsy | dnianageou wedigua WntnNAN INTNARY
¥
(1131 (n31) dminnaaoy GEE)) n5u)
14.00 - - - .
10.00 554.79 41.90 128.56 426,23
6.3 769.27 58.10 294.01 475.26
593 1324.06 100.00 422.57 901.49
Adiinue13 (Elongation Index) 31.90%
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o a o
unuifudnnddrudgAunuansidua (WBP)
WBPO WBP 10 WBP 20 WBP 30 WBP 50
[ Ed Ed ¥ ¥
A w | W W W OE M 9 N o
(fw) | Qu) | ofw) | @) | 05w | ) | 05 | @) | ofw | e
11373 | 250 133.85] 850 156.8 17| 15398 ] 6.00( 178.79 ]  7.00
12193 | 10,00 | 138.85 | 14.00 | 144.85 71 160,14 | 11.20 | 184.64 | 12.60
129.89 | 20.00 | 14346 | 22.00 1387 55116569 1900 189.43 | 21.80
139.85 | 29.00 - . - - - - - -
200
» WBP O
1904 s wep 10
’ M993x+ 174.64
180 { wWBP20 |o-
< 170 AWBP30 L y=08858x149.25
3 | ®WBP50 -
= 160 - A -
5 — | —y=14366x + 132,66
2 / y=0.702x + 128,31
@ 140 /11//
130 /
= 0.9623x + 111,
120 [ y=0.9623x 55
110 T T T T T
0.00 5.00 10.00 15.00 20,00  25.00  30.00

2
FEg i ﬂ'}‘iﬂm‘illlll‘mﬂﬂ (un.)

P = o o ' a =
7 a1 anwdumandndveunadninssesamdy lusaidurhugudnas 10 un. fudSing
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- 3’ st - -5 o (2
‘IJSill"lilm'lﬁﬂ’l?ﬁ’.ﬂ?’m‘imlﬁﬁ’)ﬂﬂﬂ‘ﬂﬂd%muGlmﬁﬂ

vhfdeIns (3y) Yudiud (i) WHAUILA (ATY) Sani (%)
121.173 500 0 24.23
135.33 500 50 27.06
147.026 500 100 29.40
158.108 500 150 31.62
181.633 500 250 36.32
135 o] Mo A s WBPG =& WBP10 |
AWBP20 m WBP30
V.1 V. U ereee e AWBP50
TS 15 o S N N
2
é L1 N N e N 7 ——
Y-8 EOSUUEOORPODRISRIO. oo SO
A GHNA
85 T T T T
0 10 20 30 40

d 1
seozavaauly luian (3)

H 1w 3 o ~ ~t L3 o . =
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A o T Py & A A 7
M9 0-9 nmsmzizummamu‘lauﬂmﬁumug{uunma 1 43, maan‘aﬁmmumﬂwﬂmum

AuHBTAUNIAADoR

- anudnveuduhuanswas ()
na ()
WBP 0 WBP 10 WBP 20 WBP 30 WBP 50

0 40 40 40 40 40
30 40 40 40 40 40
45 40 40 40 40 40
60 40 40 40 40 40
75 40 40 40 39 40
90 38 39 40 37 36.8
105 31.8 37 38 30 30.5
120 . 7.5 9 10 15.5 22.8
135 0.5 1 3.7 11.2 18.5

:i o 3 g/ 3 3 a = o 9 o oo
1314 N-10 izﬂﬁa’niﬂﬂﬂﬁ?‘iluﬁuuﬁ?ﬂlu‘Liﬁ'iﬂ‘llﬂ\?t‘l‘!ﬁmlﬂuﬂﬁu‘ﬁmuﬂﬂ?ﬂlﬁﬁﬂjﬂuu‘ﬂ

UADZIDYR (WBP)

1w té gy oo = =t
FLHTNANDNVDINTAUNUNAWIAHOFAUBIUADSIOHA (119)

HMIZNOR?
WBP 0 WBP 10 WRP 20 WBP 30 WBP 50
EY
nodavLdL 106 108 108 111 118
¥
nefavulae 138 139 148 163 195
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y a 4 Af a {
M319% n-11 ArguiwesnounIavgreadiie Tnsawhe TasldimBgunuiudomduas 1y

14
sasidusimedanussmiu 0.50 tag 0.5

. " AYUAIVBINBUATA (3.)
fPE1enBUNT A
w/b = 0.50 wib =0.55
WBP 0 11.5 17.0
WBP 10 6.0 15.0
WBP 20 4.5 13.5
WBP 30 4.0 1.5
WBP 50 3.5 9.5

d. oy oy §f o 4 ¥ a A = i
M3 N N-12 1]53J'Iﬂ!u'lﬁﬂ'l'35ﬂ'3']l|‘ﬂukﬁﬁ3ﬂﬂﬂ‘llﬂ\?ﬂ'{ffﬂTﬂ&ﬂ‘ﬂlﬁ'ﬂﬂﬁﬂulﬂ'ﬂlﬂﬂszjﬁllﬂucﬂ

a oy Y
ududdesauaud lanimin

Sinanianmzadumanlndveuriad
ﬂ%‘u’umm}aﬁgﬁmvmmuﬁ (%) WEmah @)

0 (WBP 0) 24.23

10 (WBP 10) 27.06

20 (WBP 20) 29.40

30 (WBP 30) 31.62

50 (WBP 50) 36.32
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{ 1 A ¥ 1 )
F‘I'I'i'l\'iﬁ n-13 ﬂ'lﬁ!’ﬁﬂﬂ'311]1’11—&')%18u‘5'.]31"Uﬂ\‘iﬂﬂﬂﬂgﬂﬂzcﬁﬂﬁﬂlﬁﬂiwi\ﬁhﬂﬂ w/b = 0.50 ity

(FHD AU UABZIDIAN AU

o y G anuUILUT (AN, /a11.3.)
fed19n0UNIH .
() wib=0.50 wib = 0.55
0 2100 2089
7 2161 2143
WBP 0
28 2222 2190
56 2222 2173
0 2080 2059
7 2136 2135
WBP 10
28 2175 2185
56 2196 2143
0 2072 2047
7 2156 2119
WBP 20
28 2191 2225
56 2188 2113
0 2072 2035
7 2131 2102
WBP 30
28 2182 2191
56 2192 2143
0 2032 2034
7 2131 2060
WBP 50
28 2160 2103
56 2151 2044
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4 :’ o ¥ a o
m31fl n-14 Msgadhvesnouniavuzyeadiile Tnssnumasdgdwmuaazidon

e
. u 1YL nsgaduii (%)
dIBtIneuUns A N
() w/b = 0.50 wrb = 0.55
0 9.92 12.94
7 9.92 10.49
WBP 0
28 9.10 9.58
56 8.43 9,39
0 11.56 11.83
7 9.82 10.68
WBP 10
28 9.50 9.53
56 1.59 9.23
0 11,37 12.53
7 10.02 10,82
WBP 20
28 10.14 10.97
56 8.83 10.24
0 11.37 12.30
7 10.02 10.96
WBP 30
28 10.14 11.21
56 8.83 10.75
0 13.64 14.81
7 10.78 11.43
WBP 50
28 11.04 12.45
36 9.01 12.87
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3 o d ¥ )
M519% p-15 AnugednzussnaunIaussoantiio TnsetonduAyBgAUIMUAaZIBUA

ANAY
. A 21yuY AU MIuNZUA
F0g19AOUNTH N
() w/b =0.50 wib = 0.55
0 2.06 1.97
7 2.06 2.06
WBP 0
28 2.12 2,10
56 2.12 2,09
0 2.01 2,01
7 2.07 2.05
WBP 10
28 2.10 2.09
56 2.14 2.08
0 2.03 1.98
7 2.06 2.04
WBP 20
28 2.09 2,04
56 2.10 2.05
0 2.01 1.99
7 2.04 203
WBP 30
28 2.06 2.03
56 2.10 2,03
0 1.95 1.88
7 2.02 2.01
WBP 50
28 2.04 1.98
56 2.08 1.96
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MUY

L. MInaLazIIEFMULUTS (%) 7 Wb = 0.50
M
WEP 0 WBP 10 WBP 20 WBP 30 WBP 50
1 0.0000 0.0000 0.0000 0.0000 0.0000
8 0.0340 0.0000 0.0000 0.0000 0.0175
15 0.0680 0.0510 0.0000 0.0170 0.0702
22 01019 0.0681 0.0000 0.0340 0.0702
29 0.1019 0.0681 0.0171 0.0340 0.0175
42 0.0340 0.0340 -0.0343 -0.0170 0.0351
50 0.0340 0.0340 -0.0343 0.0000 0.0351
56 0.0340 0.0340 -0.0171 0.0000 0.0351
64 0.0340 0.0340 -0.0171 0.0000 0.0351
71 0.0340 0.0340 -0.0171 0.0000 0.0351
90 0.0340 0.0340 -0.0171 0.0000 0.0351
L AsMAAzYEIERMULLRS (%) w/b = 0.55
MU
WBP 0 WBP 10 WBP 20 WBP 30 WRBP 50
1 0.0000 0.0000 0.0000 0.0000 0.0000
8 0.0526 0.0350 0.1051 0.0350 0.0527
15 0.0526 0.0350 0.1226 0.0526 0.1229
22 0.0526 0.0350 0.1226 0.0526 0.1229
29 0.0351 0.0175 0.0525 -0.0175 0.0527
4 0.0526 0.0175 0.0525 0.0000 0.0527
50 0.0526 0.0350 0.0525 0.0000 0.0527
56 0.0526 0.0350 0.0525 0.0000 0.0527
64 0.0326 0.0350 0.0525 0.0000 0.0527
77 0,0526 0.0350 0.0525 0.0000 0.0527
90 0.0526 0.0350 0.0525 0.0000 0.0527
+ MInad) - MTVUAD
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o & w Py
, ﬂ’]?ﬂli’éﬂﬁuﬂﬁﬂ‘ﬂi‘ﬁuﬂ
AIVYNADUNIA " (mm/t;um
()
w/b = 0.50 w/b=10.55
0 2708 2649
7 3783 3710
WBP 0O
28 4005 3886
56 4190 3885
0 2686 2668
7 3675 3640
WBP 10
28 3867 3807
56 3998 3655
0 2710 2602
7 3732 3588
WBP 20
28 3721 3694
56 4083 3747
0 2727 2650
7 3694 3587
WBP 30
28 3802 3775
56 3989 3735
0 2666 2625
7 3602 3545
WRBP 50
28 3664 3731
56 3935 3512
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, f1desaman
o - ?J'}Q‘]JN
AIBUNADUNGTH o (ﬂﬂ./@'l%'."]ﬂl.)
()
w/b =0.50 w/b=0.55

0 166 219
7 384 328

WBP 0
28 490 424
56 522 374
0 149 209
7 315 322

WBP 10
28 430 427
56 491 380
0 143 199
7 357 207

WBP 20
28 449 345
56 474 349
0 148 179
7 317 284

WBP 30
28 406 340
56 416 330
0 135 159
7 267 221

WBP 50
28 364 307
36 357 251
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mM319ft p-19 vmaazytas g iusauaeunia InseadeaunIasgn ASTM C 330

Passing (%)
Coarse Aggregate
1in. 3/4in i2in. | 3/8in. | Nod. No.8 No.16
lin.to 1/21in, 95-100 | ... 0-10 | e | e | e | e
1 in. to No.4. 95-100 | ... 25-60 | ... 0-10 | ... |
3/4 in, to No 4. 100 90-100 | ... 20-60 0-i10 | ... ] ..
1/2in, toNod. | .. 100 90-100 | 40-80 0-20 0-10 | ...
38intoNo8. | .. ] 100 80-100 | 5-40 0-20 | ...

d' o @ o sdq ) 3 A = o 3’ P
19190 N-20 ﬂ'}ﬁqﬂﬂe!.lﬂﬁl?‘lﬁﬁﬂi‘b’[ﬁﬂ'ﬂﬁﬂum'}ﬂﬂﬂ:ﬁlﬂﬂﬂlmu‘ﬂﬂu‘ﬁmuﬁiﬁﬂﬂ'lﬁuﬂ'ﬂ'f’)']Q

103 28
6 o o A
, N1RIDAR Y
oo - DU
AIVUNADUNTA . (PN./MA7.9.)
()
wib =050 w/b =0.55
WBP 0 28 404 304
WBP 10 28 441 380
WRBP 20 28 334 316
WRBP 30 28 324 302
WBP 50 28 207 182
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7000
6000 - Q M =Microcline
CH = Calcium Hydroxide
5000 - Q =Quarz
CSH = Calcium Silicate
g 4000 | Hydrate
S 3000 -
2000 -
CH M
1000 - Q CH :
SH Qe o Q
0 , . . :
0 20 40 60 80 100
Position
)
¥oig WS (%)

N Tas taand 45.57

unadoy'loasen lud 9.94

arond 4239

unaBoudang lawmsn 2.10

%)

4 ¥ ]

51l v-1 Aountauyweadiie TnsshudumuBgAurnuaaziBuaiosas 10 1 wb =0.50 1y
o @ =%’ o < ° = ¥ o

285y n) mnaduvesmaiivaunidiond v) sasnaadFuausaeluie

= 1 -] 1 o ar T
ADUNTH 7) ﬂ“‘iﬂ"lﬂil‘ﬁ‘nSﬁﬁﬁ’ﬂlﬁﬂﬂﬁ'@ullﬁﬂﬁf)@ﬂi?ﬂ My 5000 N1
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CH = Calcium Hydroxide
5000 - Q =Cuartz
@ Q CSH = Calcium Silicate
§ 4000 Hydrate
3000 -
2000 -
Q IM
1000 - CH CH
CSH CSH Q Q Q
0 L T ] T
0 20 40 60 80
Position
n)
& 3 -
b 500 (%)
Y Tnslamd 36.97
unadolaasen lad 11.94
aond 46.26
upaidsudane lamsn 4.83
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unAata - Abstract
midnsaSituvsvondifolnrsthmDunsmunetnuuss  In this paper. used vesicular basalt as coarse aggregates and
nmuilnnanuania TﬂHl'i'fmﬁgﬁmmtmuﬁmeﬁ‘lwm natural sand as fine aggregates. Use ground crushed waste
gu%mmfﬂafmmuéﬂs:mnﬁ 1 Taeswiin Wdasdiungy  fined clay brick (GCFCB) partial replacement of Portland
Jauag 10, 20, 30 uas 50 luneunimunataufiuusaaadifie  coment Type | by welght In the proportions of 10, 20, 30 and
Trizethy 'l'fﬁ'ﬂﬂé’)mf':vimju%muﬁtmﬁ’u 0.55 napa  50% in vesleular basalt aggregate concrete (VBAC). Water-
msinil uasdn 7, 28 uas 56 T duflunInesauwinany  binder ratio was used constant of 0.55 throughout thls study
fwnartnfrufescosanisnadivaansd InnIney  and water-cured for 7, 28 and 66 days. Tests were carrled
lﬁﬂmﬁjﬁmmuaﬂ:lﬁr.lﬂluﬂaun?ﬁmﬂﬂm'mﬁnuwamn( out to determine paste on normal consistency and sefting
yielwsata mﬁamﬁﬂqunﬁ‘wmnaun‘%‘vmﬂ f718  fime. The VBAC containing GCFCB were determined slumps,
nwun m:gﬂ%uﬂﬂ ATRARIRLLNEY suSInAudanI  bulk denslty, absorption, drying shiinkage, ultrasonic veloclty,
Tfin nfosgansseniBifinarenuuudesnna asiunuuid  SEM, XRD, and compressive strength. The experimental
anduashdadn Hml'mn'rmﬂﬂautﬁatﬁulﬁﬂmﬁg?\mmua result indicated tnat VBAC with Increasing of GCFCB
aevhldmmuy anuniudanilafinusciidsdn  proportions, bulk denslty, speclfic gravity, ultrasonic veloolty
aand MdsavesmonmamaTinnnfinucgeaditalnastns and compressive strengths decreased.  The 28-day
A 28 $u wnufdaeaunaBgRutinumionss 10, 20, 30 uss  compressive strengths of VBAC with 0, 10, 20, 30 and 50%
50 ‘ﬁiﬁ'lﬁ'lﬁdauﬂﬁ 424, 427, 345, 340 Ume 307 nn.muz. GCWFCB ware obtalnad 424, 427, 345, 340 and 307 kse,
Uiy mmﬁﬁnﬂﬁﬁ'\mﬂmuﬁtﬂuﬁdﬂﬂﬂwgﬁ":’aun: respeclively. The results Indicated the optimal percentages of
10 fia 30 substitution fies betwesn 10% to 30%.

dwdn  wnrnfnusseadiflelnssdy, wudg@uinn  Keywords: Veslcular basalt aggregate, Ground crushed fired
uaaudue e, ey, anddannlsiin clay brick, Compressive strength, Curing time, Ultrasonic velocity
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ABSTRACT : An experimental study to evaluate influence of ground crushed waste fired-clay brick (GCWFCB) on
properties of vesicular basalt aggregate concrete (VBAC) was investigated. VBAC containing GCWFCB used as a partial
replacement of Portland cement, Type 1 by weight in the proportions of 10, 20, 30 and 50%. Water-binder ratio was used
constant of 0.5 throughout this study and different water-cured for 7, 28 and 56 days. Tesls were carried out to determine
paste on normal consistency and setting time. The VBAC containing GCWFCB were determined slump, bulk density,
water absorption, drying shrinkage, ultrasonic velocity, and compressive strength. The experimental result indicated that
VBAC with increasing of GCWFCB proportions, bulk density, ultrasonic velocity and cotnpressive sirengths decreased.
The 28-day compressive strengths of VBAC with 0, 10, 20, 30 and 50% GCWFCB were obtained 490, 430, 449, 406 and

364 ksc, respectively. The results indicated the optimal percentages of substitution lies between 10% to 30%.
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