Developing confidence in critical state
soil mechanics

5. Modified Cam Clay (MCC)

Mike Jefferies, PEng
Dr. Dawn Shuttle, PEng

Januar y, 2015



Why Modified Cam Clay (MCC) ?
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Modified vs Original Cam Clay
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Stress dilatancy (= flowrule)
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Stress dilatancy of Erksak sand
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Implementing MCC

m Make copy of the OCC worksheet
m Rename it MCC

m Change
m Spacing ratio to 2
m DP equation to MCC dilation

B 1 equation to MCC yield surface

m MCC is “pathological” on dilation
m Must kludge the spreadsheet
m Switch to incrementing volumetric strain for first ~0.5% strain
m Thereafter revert to incrementing shear strain
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Implementing MCC by modifying MCC sheet

[*] ModCamClay_txlu_mj.xlsx "
(Q' (Search in Sheet

180 &(= f&lo
€ [ o WS -
1 | caleulation.. CONSTANTS. i
=20
]
3
=4 STER 3: Lise Mandesing Law
&| ep0 e w H aRe_swver_Pe | Fe |UPDATED]
- [ [ liPa laPa) = (MFa) | P - = = Pal
0000 o) 000N 200.00 0.556 Ll v &2 03733 0031 100,31
00001 s ) 000N 19513 1843 0.556 0.000 &2 103.733 o031 1D0.6F |
00002 e ) D0 196.28 3955 0.556 0.000 &1 103.733 [l 3 1D0.948 g
00003 s ) D0 194.85 4BE3 0.556 0001 &1 103.733 o031 10125
) e ) 000N 1971 64 5530 0.556 0001 &0 103.733 00031 ADLST ! E200128
CuD00s e ) el v, 190.84 E200 0.556 <0001 58 103.733 00031 AD1BE <18 1B3.06 0357 E7.497E51
00006 [ ) 000N 189.06 ETS0 0.556 0000 58 03.733 00031 10220 -18 187.29 0337 12454028
o077 s ) VD0 187.29 T245 0.556 000 58 03.733 0031 10253 <17 igs.58 ouaLs TE9TTLAT
U008 oo CUD0% 1854 7658 0.556 0002 58 0373 [l 3 i0r8s 17 18181 a4y 2154117
00003 [T} .00 183.81 #8114 0556 <0002 57 403.733 o.0031 i03.16 17 1B2DS D7 25003535
L0010 ol 0.00%, L8109 2500 0556 0002 57 103733 2.0031 i034E -7 18035 [ 28401277
0011 ol 0.00%, 180.39 2850 0556 0002 56 0373 20031 103.80 -7 a7 (131 41570562
[ oo QD0 17871 9157 0.556 0002 56 103.733 0031 0412 =17 7708 0537 95.136526
[ 5§ oo ol v, ATT.08 95.24 0.556 <0002 55 103.733 00031 1D4.45 =17 17539 0559 98120532
[ 5 ) oo C.D0% i75.39 98.12 0.556 <0003 55 103.733 o031 10477 =16 17335 0581 1D0.94035
[l 58] oo 000 173.75 1D0.98 0.556 <0003 54 103.733 el 3 105.10 <16 713 002 103.61072F
[l 5] oo 000N 1713 10361 0.556 0008 54 103.733 00031 D543 <16 13052 0622 106 18458
[ 5 ) oo 000N 170.57 D618 0556 40008 53 103.733 00031 10575 <16 16893 0643 ADE.SEI8T
2 OUO01E oo 000N 16593 ADE.S5 0.556 <0008 53 103.733 00031 1DE.0E <16 167.35 OuBE2 110.88405
i 52 03.73:3 0031 D541 -16 16579 0622 113.02936
2B 52 03.733 o031 D78 -15 16428 ord 11511339
29 51 03733 o031 07.07 -15 16171 o720 117.1036 000003 QU000 L.211BED6 el i r3
30 51 03.733 00031 0741 -15 16119 0738 115.00587 0.00003 QDD L1E01E.06 CUDC0E
31 50 103733 20031 ors <15 15368 0.757 120.83548 000003 Q0000 0.0002
32 50 10373 2.0031 ipEDE <15 15815 775 12256711 000003 Q0000 0.0002
33 48 103.733 0031 10841 <15 15672 0T93 124.2351% 0.00003 Q00 QUD00E
34 49 103733 00031 1DET5 s15 15525 ouBi1 135.8336 0.00003 QU000 Q0003
35 48 103.733 0031 103.09 -1& 153.80 028 12736595 0.00003 QU000 QD003
36 48 03733 0031 10943 -1& 15237 OB4E 12583554 0.00003 QU000 Q0003
37 47 103.733 0.o031 10977 -1e 15095 OuBE3 13024584 0.00003 QU000 0uD003
38 47 103.733 00031 11011 -1a 18352 OuERD 131 58E84 A0.00003  CuIDD CuDooe
35 47 103.733 00031 110,85 -1 12812 057 132 89715 0.00003 QU000 § CuDo0e
40 46 L E A ] 0031 110.80 -1a 18576 [k 134184 4000003 00000 2416607 el 0
41 46 03.733 o031 1118 -1a 14539 0931 13534033 0.00003 QU000 2157907 CuDoos
42 45 03733 o031 11149 -1a L8203 08 13645005 0.00003 QU000 [l 113
43 45 i03.733 0031 188 -13 18265 [0 137.55514 0.00003 QU000 [ e
44 44 0373 20031 111 <13 18135 57 13865561 000003 Q0000 20006
45 44 113153 13567413
el 44 11188 1406523
a7
48 [l oo 000 136.16 0.556 0008 1362 42 113.56 105 0.50 000010 [l eilicy 103.733 114.16 <1 13406 143.8903% 495605 0uD0O0 1.0395E.06 D003
49 oooel ooy el v 134.06 0.556 <0.008 1341 42 11416 [l 000010 CuD0004 103.733 114.66 <18 13230 14503331 4205 0uD0OD QU010
50 [l e0h g [ (] ol . 13130 0556 -0.008 1313 41 11466 0.38 D00 10 000004 103.733 115.10 =15 13080 14594374  3B4E.05  0UDOOD 11
51 [ k) o1l 000N, 130.80 0.556 0,008 1308 41 11510 032 000010 000003 103.733 115.47 =13 13351 14670794  -31EE.D5  0UDOOD QU013
52 oones on 000N 123.51 0.556 -0.008 1255 40 5.7 0.1 D00 10 000003 103.733 115.80 <11 1zE80 147.35018  -XFFEDS|  0uDOOD 013
53 CuDoas o013 VD0 12280 0.556 -0.009 1224 40 21580 0.24 D001 000002 103.73:3 11610 -10 13782 L47.89585 -r&4E.05  QUDOOD cue
54 OUO0LE o014 000N 12782 0.556 <0009 174 40 11510 o D001 000002 03.733 11636 09 12657 823637 -E1GE.0S| QUODD CuD1s
55 ouooe? 015 VD0 126,57 0.556 <0009 1246 kL] 11536 019 D001 000002 03.733 11659 08 12581 4B 76794 192605  QuDOODD e
56 OO04E (% ) .00 12581 0556 0008 ixa kL] 115658 o417 00010 00002 103.733 11580 a7 pri% 1) 14511851 1705 00000 ST
57 L0045 .17 0.00%, 12514 0556 0.0 1251 ] 11680 %3 00010 200002 03733 11598 06 1454 4542001 154505 Q.00 00018
58 L0050 %3 0.00%, 12454 0556 0010 1245 L] 11698 .14 00010 2.00001 103733 uris 05 124.00 14565725  -13E2.05| QD000 0.0045
59 [ 3 o1y QD0 124.00 0.556 -0.010 1240 EL] uris .12 00010 00001 03.733 1730 D5 123.52 143.9358% -124E-05  0uD000 19241507 ol wrii]
50 [l 7 ki) D0 123.5% 0.556 0010 1235 38 17.30 011 000010 000001 103.733 17es Rty 13309 150.14731)  -1L12E.05 (QuDOOD L.T116E0T7 [efiers }
51 CUD0S3 [ i1 ol v, 123.09 0.556 0010 123 38 iTes 010 D00 10 000001 103.733 X 117.56 Rty A | 150.33525  -1DIE.05  QuDOOD L5271E07 [ulli er¥g
52 00054 032 0.00% 12271 0.556 0010 1217 38 117.56 138 183 el -] 000010 0.00001 103.733 11767 0.3 132.36 150.50291  -1SE.05  0.D000 13661507 [l wri}
44 & ri Inputs & Plots | OCC Cales | 0OCC closed form undrained 1 MEC C.llcs_
Normal View | Ready | |Sum=3953.14 - | ]




Implementing MCC by modifying MCC sheet
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Over to you...




Computed soil response

Original Cam Clay
Modified Cam Clay
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Mod Cam Clay

m “Improved theory” simply shows lack of understanding

m Work dissipation is unclear / unreasonable

m Mathematically “pathological” to implement

m Does not fit any known soil data
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