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Tliustration of an Unconfined Surface Burst (Department of the Army, 1990)
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(fa)e= (fou),,—1.64 & MPa

COWV(in situ strength) = [C() F(cylinder streng[h]2+0.0084]l,xz

Som — L (1 = 1.64COV(f..))

Cov(f,) — 0.08

fc 0390 30 b &b 43T Db 135 S1ail 31 (ST Aods —

(D
(2)

& F 4148 ooliiw! 0 490 OY 98 Cuoglio
(3a)

{(3b)

Reszarcher code Mean value CO Ve
1 BSB110 ok = (fahet 164 o (MPa)
2 ACI® The smaller of below:
Vedm = (fohe+ 1.34 & (psi)
ek ™ (fehe+ 2,33 {psi)
3 Cometé Buro-International (f )y = (foh + 8 (MPa) COV

du Béton®
4 Teychenné®
Mirza et ald

Any commaonly used grade concrete

Lh

strength above 27.6 MPa, for excellent,

averape and poor control, respectively.
6 Mirza et al? o= 20,685 MPa

So=34475 MPa

|

Mirza et al®

8 MacGregor® For (fah =21 MPa, ({)m =19 MPa
For (o= 34.5 MPa, ({J)m =28 MPa
9 Val et alf edm™= (fohe + 8

Concrete with averape cvlinder o

OV
COV
COV (in situ compressive strength)

8/1.643 ({2l

a=45~7 MPa

276, 4.14, 5.52 MPa respectively

0.13
0.12

[COV (cylinder strength)®+ 0.0084)*

COV= 81645 )

ilisn DS § B 406 3T Lawgi sud slgide Ec

Researcher/code Mean value COF range
1 Pauw® Eo= 3w’ )2 psi
2 PCAP E = a Hwin2 psi
K] BS 8110° For foy = 30 MPa, £.=26 GPa Typical range = 20-32 GPa
4 AS 36004 E = 0.043( "5 A2 MPa
5 Branson and Christiason® E = 164000+ 52400172 psi
f Chen and Branson' Eo= aliw )2 psi
e 392000151 psi
7 Mirza et al B COV=8-10%

Ja . (éd)
—_= .f.ln -— + |.
e Zn z
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Pressure (psi)

Posiliwe Phose

Hegative Phaose

——
M — ——— 2

Dwration

Fii) = Progge ™
6.7
Prax = ? +1

0975 1455 5.85

——0.019

Duration

bar for Pray = 10bar

bar for(.lbar < Pra < 10bar

Tirme
imse<)

(5)

slp by,

(fia)

(6h)
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076 255 6.5
Pray = —+—+=5
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kp/ecm?forZ< 1

kp;’«:m1 forl=Z =15

(Ta)

(Th)
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0.357  0.00625
! bar for0.05< Z < 0.3 (8a)

14.072  5.540
bov ===+ =@+~ A
6.194 0326 2.132
Poax = ‘? -5 C+ = bar for0.3 < Z < 1 (8b)
0.662 405 3.288
Proax = ;‘ + 5 bar for1 < Z < 10 (8¢)
(9)

1772 114 108
KPa

Pmax— Z_'.! Zl"_z
s5i Jds Mills alasly Lo 55 Sl Hlas 4y Ll g Sl ey HLi

2P (710 + 4 Pray)
Prow — KP 10
max 710 + Py 4 (10)

AT oo s YU Ll 51 ol pliie Jool 3 (12 47 o S Lo (oSl (sl 5L S0 51 lizal
sy a1y ) el Ol 5 (o0

13997 84481 2154
Proax = > + =1 + Ve — 0.8034 KPa (11)
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' (12a)

l
;PF':ux!p = J

( Prmaxe™™)dt

o
(12b)
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