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Time Dependent Type
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AS 3500-2009
CEB-FIP 90
CEB-FIP 2010
Eurocode 2-2004
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JTG D62-2004

NZS 3101-2006
E User

Time

Shrinkage

Creep Analysis Type
(® Full Integration
() nDirichlet Series With
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Material Name Material Type Symmetry Type
Fe=250 | Concrete Isotropic
Time Dependent Type Units AC| 209R-92 Parameters
ACI 209R-92 v Kgf, m, C v Relative Humidity, % |50 |
Shrinkage Start Age, days 0 |

Time Dependence Considered For

tem Eactor
[ ] Compressive Strength and Stiffness
(Modulus of Elasticity) Curing Type Moist v
[ Creep E | Siump |0.15 |
Shrinkage 1 | Fine Aggregate Percentage, % |50 I
Air Content, % IG I
Creep Analysis Type I
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(® Full Integration
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Legend:

B - fill-up soil

[ - coarse, medium and fine sand

N - sandy loam and loam

I - hard clay and clay similar to argillite

[ - ground dolomite with crushed stone
and gruss

B - disintegrated cavernous limestone
I - badly fissurated cavernous limestone

e )
-#-H-h- : f HEEESS
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| %
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1]]],3]1&:: I i
,.

E B 5l i
E bl : I - hard clay with dolomite lenses
i =L )
—_—
—F : e
N N -
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Fig. 10. «The Alfa-Arbat-Center» multifunctio-nal complex in Moscow. Erecting floor-slabs over the
parking-garage wes-tern half 4™ and -5™ stores as well as the western half -3™ storey internal bearmg structures.
Excavation in the pit 4® tier under protection of the -3" storey ramp structures at both parts of the parking-garage.

Proceeding with erection of the extension.
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Legend:
: - I - fill-up soil
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LE] IIE [ o T [__]- coarse, medium and fine sand
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peenne Oo O o Qg I - hard clay and clay similar
o oo ooao 0o OO g lﬂﬂl‘glﬁ
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Fig. 21. Hilton five-star international hotel building, address Bid. 1, 3-5 Tverskaya Street, Moscow.
The project 1s under implementation.
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Legend:
m - fill-up soil
[ -water-saturaied sand
[ - plastic and fluid sandy loam
= - el
B - hard clay
B - limesione clay
[ - disintegrated limestong
I B - hard clay
- mcdl um-h cﬂl::lonnﬂd

limestone

AN

Fig. 23. Neghnnaya-Plaza multifunctional complex in Moscow (integrated reconstruction including new

components and restoration of the following houses: Bldgs. 1 to 5, 20/2 Neglinnaya Street; Bldgs. 1
and 2, 31/6 Pozhdestvenka Street, Bldgs. 1, 2 and 5, 4 Trubnaya Square).

Basic construction technology solutions.
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lenses and intérlavers

- Never clay
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- Myachkov limestone

Fig. 24. Hotel and recreation complex in the eastern part of Block 359 m Moscow. Design proposal.
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Ground floor slab being
construction and serve also as

lateral support to the cut off wall

T~

First level of excavation
to allow construction of
the ground floor slab

j«— Cut-off wall

IYAA Bl

Future basement
formation level

Completion of the
ground floor slab and
start to excavate
downward for the first
basement using the steel
stanchions as support
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SESIF5 oyl Blp i b ojl g SB (S, Llod gl (o330 Sladyy (e -
2595 Colan] Jowo S gais 42¥

Static Parameters (HS Model) Y

Depth Gama K(Balk) E G
Depth Gama E Eur NU Phe C m m | @riema) [P )°O] mpa) | vpa) | vpa) | ™
1 1.85 890 230 1335 287 98 0.46
(m) (KN/m3) (Mpa) | (Mpa) (Deg) (Kpa) | 1 [ ee | ass | wsee [ aro [ 130 Jous
3 1.85 960 265 1532 379 130 0.46
1 4 1.85 1045 300 1798 485 167 [ 0.46
5} 1.85 1020 285 1724 438 150 0.46
2 | 185 | % | % |e2| % | 5 |1 s fue e [ oe e b o
8 1.85 1145 370 2088 730 253 0.44
3 9 1.85 1265 405 2556 876 303 | 0.44
10 1.85 1305 435 2684 1006 350 0.44
4 11 1.9 1305 435 2756 1034 360 0.44
12 1.9 1280 410 2687 922 319 0.44
5 13 1.9 1280 410 2687 922 319 0.44
14 19 1355 450 2975 1107 385 0.44
15 1.9 1355 450 2975 1107 385 0.44
6 16 19 1410 415 3341 951 327 0.45
17 1.9 1410 415 3341 951 327 0.45
7 18'5 55 165 0'2 34 10 0'5 18 1.9 1410 415 3341 951 327 0.45
8 19 1.9 1410 415 3341 951 327 0.45
20 1.9 1455 460 3486 1161 402 0.44
21 1.95 1455 460 3578 1192 413 0.44
9 22 1.95 1430 460 3437 1190 413 0.44
23 1.95 1430 460 3437 1190 413 0.44
10 24 1.95 1475 495 3605 1373 478 0.44
25 1.95 1475 495 3605 1373 478 0.44
11 26 1.95 1515 535 3732 1595 558 0.43
27 1.95 1515 535 3732 1595 558 0.43
19 10 210 02| 35 10 |05 8 | 1es | isis | sss | s | 1ses | ssa Joa
20 29 1.95 1515 535 3732 1595 558 0.43
30 1.95 1565 570 3931 1804 634 | 0.42
21 31 1.95 1565 570 3931 1804 634 0.42
195 100 300 02 36 10 05 32 1.95 1565 570 3931 1804 | 634 |0.42
30 33 1.95 1545 535 3911 1598 | 558 | 0.43
34 1.95 1545 535 3911 1598 558 0.43
31 35 1.95 1545 535 3911 1598 558 | 0.43
36 1.95 1600 560 4177 1749 612 0.43
37 1.95 1600 560 4177 1749 612 0.43
38 1.95 1600 560 4177 1749 612 | 0.43
20 120 360 0-2 36 10 0-5 39 1.95 1570 530 4076 1573 548 0.44
40 1.95 1570 530 4076 1573 548 0.44
41 2 1570 530 4181 1613 562 0.44
<50 42 2 1570 530 4181 1613 562 0.44
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SESFT s)ltley bojl 5 SIS )0l Lo (sl (o040 sladyy By -
S8 (Silwdao (wlwl 1 Lirows (559,b Cud,b s

\H( - % General | Parameters Multipliers | Preview |
: — how ~Incremental multipiers—————— [ Total multipliers
i} ——————
! e — & Input values Mdisp: 0.0000 |2 T Mdisp: L0000 |*
—— " Reached vaes Moadt: 000 (3] IMoadh: [0 |3
MloadB: 0.0000 Iﬂ, T Mioads: 10000 Iﬂ,
; ———— Mweight: 0.0000 E. I -Mweight: 1,0000 E‘,
! Maccel; 0.0000 T Maccel: 0.0000
| poow 18] poowo T3]
i Msf: 0.1000 Iﬂ, T Mzf: 24652 |4
.3 :
; 'f.
b ]
; {
: it
% ﬁ- Mext | a Insert | E{ Delete. .
F i Identification | Phase no. | Start from | Caleulation | Loading input | Time | A
g ———————
: . v( P=1500KN ] 225 Plastic analysis Staged construction 000,
g —————
; —— o P=1300KN 27 s Plastic analysis Staged construction 0.00...
" \{ P=2500KN 228 227 Plastic analysis Staged construction 0.00 ...
4 : \( P=3000KN 229 228 Plastic analysis Staged construction 0.00...
T " o P=4000KN 20 7% Plastic analysis Staged construction 0.00..
File T-Z Factor of Safety Phijc reduction Incremental multipliers
e o File Q-Z Factor of Safety (P=1800KN) 32 227 Phifc reduction Incremental multipliers 000, w
Extreme shear stress 117.85 kM/m E y, 3
Dotted lines indicate limit shear resistance
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SESFT s)ltley bojl 5 SIS )0l Lo (sl (o040 sladyy By -
S8 (Silwdao (wlwl 1 Lirows (559,b Cud,b s

General | Parameters Multipliers |Pre'u'iew|

how ~Incremental multipliers ~Total multipliers
* Input values Mdisp: 0.0000 Ij T Mdisp: 1.0000 =
" Reached values MioadA: o000 |2 T Mioada: L0000 =
Mloadg: 0.0000 =] T -Mloads: 1.0000 |~
Mweight: 0.0000 Ij T Mweight: 1.0000 |-~
Maccel: o000 |3 T Maceel: p.oooo 2]
Msf: 0000 |3 T Msf: 301 2]

& Next | B} 1nsert | & Delete..
Identification | Phase no, | Start from | Calculation | Loading input | Time | M
'( P=1500KM 226 225 Plastic analysis Staged construction 0.0d ...
'( P=1300KM 227 226 Plastic analysis Staged construction Q.00 ...
i’ P=2500KM 223 227 Plastic analysis Staged construction 0.00 ...
i’ P=3000KM 229 223 Plastic analysis Staged construction 0,00 ...
'( P=4000KM 230 229 Plastic analysis Staged construction 0.00 ..,
i( Pile T-Z Factor of Safety 231 217 Phijc reduction Incremental multipliers 0.00 ..,
Pile Q-Z Factor of Safety (P=1300KN) Phijc reduction Incremental multipliers
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SESFT s)ltley bojl 5 SIS )0l Lo (sl (o040 sladyy By -

(kg s99,) SQ 95 batlgy wle] p erowd (695U Cad )b (ol
¢ =35° > B =040,N, =80

—>1 =Ny X0, =80 (185X 20+ 19 x 10+ 195x 1) = 46360kN/ ,

>12000kN/ - r. = 12000kN/ _,

SR, =71, XA, =12000 X T X 1.202 = 4 = 13571kN
r,=px0,=040x (185x20+19x10+19.5x 1) = 231.8kN/ ,

>100kN/ -7, =100kN/ ,

Ry =17, X A; X Dy = 100X 7T X 1.20 X 10 = 3770kN

R, R.+R. 3770+13571

Ratiow = 7 = — . = 5780kN = 578ton
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ESSNTI BT

3 phs ok

ol Sl b (DBE) Jlw 0+ ,5 7Y+ dlaé, Jlual b a3l sl
(¢ 43;) PGA=0.410 U plp l>

ol jSlas b (ODE) Jlw B+ 3 78+ slas, Jlasl U d3; o
(Célw o) PGA=0.250 U yly (il
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oy swojlo glojy) Jdow Sl

(DBE)z,b 435 &l o) o =

O+ E9 9 20km 5l yeS oSl Jlad S alolé |\/|W:7.50 Ji5 <55
Saien Jols Vel VA, e ¥ oo Jgio gillas (SIFF SOil) coes Sl

Table 2

Ratios of peak ground velocity to peak ground acceleration at surface
in rock and soil (after Power et al., 1996)

Moment Ratio of peak ground velocity (cm /s)
magnitude to peak ground acceleration (g)
(M) Source-to-site distance (km)
0-20 20-50 50-100
Rock®
6.5 66 76 86
7.5 97 109 97
8.5 127 140 152
Stiff soil*
6.5 04 102 109
7.5 140 127 155
8.5 180 188 193
Soft soil*
6.5 140 132 142
7.5 208 165 201
8.5 269 244 251
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(DBE)z,b 435 &l o) o =

o 315 0ilke) e Ve Ges 3 (L gge S « Sy Lllejl @l Billae
¥ olad Jgio jl Gee Sl oy cblue C=435 MIS iy (Ggmliig )
Sed oo ol 0.90 4,

Table 4

Ratios of ground motion at depth to motion at ground surface (after
Power et al., 1996)

Tunnel Ratio of ground motion
depth at tunnel depth to

(m) motion at ground surface
<6 1.0

6-15 0.9

15-30 0.8

> 30 0.7
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o) sroilu glojy) Judow Sl

(DBE)z,b 435 &l o) o =

I (PGA=0.410) poj (88l i jiShas & dagi L jlas 3)90 Bos )0 (o ol

a,=0.90x0.419g=0.369¢
33,5 o Ao o3 abal, 51 V¢ lude
V. J/a,=140 = V =140xa,~140*0.369=51.66 cm/s
g g0 dmoloee o3 dlaily I by (158 Hlade
Vmax=Vo/Cry 2 Vimax=0-5166/435=0.001188
35 5) @l Ges 4 25 L (Delta-Free Field) puoj paw 281 Sboule i
Jols (bd ©jgar Bos 3 S (p S ©palols l (ogmliigd 59, U jhe

Rty
Dfree-field — YmaxXH :0001188X20:00238m:238mm
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D, s =Rx Dy a1 =0.58651x23.8=13.95mm
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GB) ojle Sle 4l jlod) 5 jome (gl ojle (s (Sl abmly jlde dulore (¥
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slaylesd) oile pd,b 3l 005,08 jemme (gl il i b Sbuls ke awle (Y
(Bl

() 5 (V) cdbs gl o3l (oo Slomle polie (555 (1:0ke p 3 051,8L> (sl (¥
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o) sroilu glojy) Judow Sl

(ODE) 51552 8 %2 gehaww 4130 (512 (gl Jaos
Jlas! 35 o 08 o 435 sl 4235 Cposs 2o U35 el o oy arli
Sgien Sl 250 &1 2l Jlin jslar o 33,50
sy )5yl
Vmaxt=Vs1/Crmi ™2 Ymax1=0-35/292=0.001198
Vmax2= V! Cno ™2 Ymaxx=0-315/370=0.000851
Vmaxa=Ve3/Crmz 2 Ymaxa=0-315/435=0.000724
(Delta-Free Field) yw; pdow 88l Sbouls lude
Dsree-fields = Ymax1xH1=0.001198x9.10=0.0109m=10.9mm
Dsreefieldz = YmaxoxH»=0.000851x15.50=0.0132m=13.2mm
Drrce-fields = YmaxzxH3=0.000724x21.0=0.0152m=15.2mm
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(P-Y) bl — 555 Lol SL> (820

ldentification ldentification
Property Name | Pile-P-21-22 Property Name | Pile-PY-30-31
Direction | uz Direction | uz
Type | KultiLinear Elastic Type | MultiLinear Elastic
MonLinear | ves NonLinear | Yes
Properties Uzed For Linear Analysis Cazes Properties Used For Linear Analysis Cazes
Effective Stiffness . Effective Stiffness 0.
Effective Damping 0. Effective Damping 0.
Shear Deformation Location Shear Deformation Location
Distance from End-J 0. Distance from End-J 0.
Multi-Linear Force-Deformation Defintion Mutti-Linear Force-Deformation Definition
Dizpl Force s Dizpl Force L
F— F—
1 -01 -214140.4 1 -0 -305914.9
2 -0.025 -24140.4 2 -0.025 -305914.9
3 -0.015 -152957 4 3 -0.0183 -254528,
4 -T.010E-03 -B1577.3 v P 4 -7.640E-03 -122365.9 v P——"
Order Rows Delete Ro Add Row 14 Order Rows Delete Ro Add Row 14
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(Q-Z) Slmle — 9y lgal SL> (B yne

ldentification ldentification
Property Name Pile-02-26 Property Name | Pile-02-31
Direction | U1 Direction | U1
Type | MultiLinear Elastic Type | MultiLinear Elastic
MonLinear | Ves MonLinear | Ves
Propertiez Used For Linear Anahysis Cazes Propertiez Used For Linear Anahysis Cazes
Effective Stiffness 0. Effective Stiffness 0.
Effective Damping 0. Effective Damping 0.
Multi-Linear Force-Deformation Definition Multi-Linear Force-Deformation Definition
Displ Force ~ Displ Force ~
1 -0 -300816.3 1 -0 -357098.
2 -0.05 -300816.3 2 -0.05 -35T098.
3 -0.038 -2545209 1 3 -0.048 -356901.
4 -0.0282 -203543.2 v 4 -0.0371 -305514.9 v
Order Rows Delete Ro Add Row 13 Order Rows Delete Ro Add Row 15
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(T-Z) Sl = 555 kel Sbd 3 yne

ldentification ldentification
Property Name | Pile-TZ Property Name |1"""'El"'12":|"3I
Direction | U1 Direction | U1
Type | MultiLinear Elastic Type | MultiLinear Elastic
MenLinear | Ves MonLinear | Yes
Properties U=ed For Linear Analysiz Cases Properties Used For Linear Analysis Cazes
Effective Stiffness . Effective Stiffness .
Effective Damping 0. Effective Damping 0.
Mult-Linear Force-Deformation Definition Multi-Linear Force-Deformation Definition
Displ Force ™ Dizpl Force "~
F— F_
1 =01 -38443.3 1 -0.1 4763,
2 -0.015 -38443.3 2 -0.015 -422163.
3 0. 0. 3 0. 0.
4 0.015 384433 v e 4 0.015 47271625 v F—
Order Rows Delete Ro Add Row 6 Order Rows Delete Ro Add Row &
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(T-Z) Sl = 555 kel Sbd 3 yne

ldentification ldentification
Property Name | LIl Property Name | Wal-TZ-3-10
Direction | U1 Direction | U
- | MutiLinear Elastic = | MutiLinear Elastic
MonLinear | Ves MonLinear | es
Properties Used For Linear Analysis Cases Properties Used For Linear Analysis Cases
Effective Stiffness 0. Effective Stiffness 0.
Effective Damping 0. Effective Damping 0.
Multi-Linear Force-Deformation Definition Multi-Linear Force-Deformation Definition
Dizpl Force ~ Displ Force ~
F— F_
1 -0.1 -4435765. 1 -0.1 -2324953.
2 -0.015 -4435765. 2 -0.015 -2324953.
3 0. 0. 3 0. 0.
4 0.015 se25765. | - 4 0.015 23249529 | e——
Order Rows Delete Ro Add Row 6 Order Rows Delete Ro Add Row &
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ol ©logile 5 (lojls (b Sl
(Staged Construction) cels Jslye 3

Load Case Name MNotes Load Case Type

Stage-1 Set Def Hame Modify/Show... Static v || Design...
Initial Cenditions Analyzis Type

(®) Zero Initial Conditions - Start from Unstressed State () Linear

E:] Continue from State at End of Nonlinear Case [:] Monlinear

Important Note: Loads from this previous case are included in the current case (@ Monlinear Staged Construction

Stage Definition Geometric Nonlinearity Parameters

Stage  Duraticn Provide Output lzer ~ I} Mone
Mo. (Days) Output Label Comments (@) P-Defta
1 0. Yes w il Pile Costruction Add (") p-Delta plus Large Displacements
1 Jo. | 1 |lPie Costruction Copy Mass Source
MSSSRC W
Modify
Insert
Show Stages
— Delete
[] Expand Stage Definition Show Stages In Tree View...
Data For Stage 1 (0. days; Output: 1; Pile Costruction)
Operation Object Type Object Name Age At Add Type Name Scale Factor
Add Structure w | Group w | UG-Columns vl
Add Structure UG-Columns
Add Structure Group Link-1st-Exc
Add Structure Group Link-2nd-Exc
Add Structure Group Link-3rd-Exc
[] Expand Stage Data Stage: | <= || < 1= [[ == |of1 Add Wodify Delete
Other Parameters
Results Saved | End of Final Stage Only Modify/Showr...
OK
| Default Modify/Show... -

Nenlinear Parameters

[] Material Properties Are Time Dependent Cancel
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(Staged Construction) cels Jslye 3

Load Caze Mame Notes Load Caze Type
Stage-2 Set Def Name Modify/Show... Static v || Design...
Initial Conditions Analysis Type
E:l Zero Initial Conditions - Start from Unstressed State i:J Linear
(®) Continue from State at End of Nenlinear Case Stage-1 24 () Monlinear
Important Note: Loads from this previous case are included in the current caze @] Nonlinear Staged Construction
Stage Definition Geometric Nonlinearity Parameters
Stage  Duraticn Provide Output User B ) Mone
No. (Days) Cutput Label Comments @ P-Dela
1 0. Yes w2 Excavation and GF Add (") P-Delta plus Large Displacements
1o ] Excavation and GF Copy ass Source
MS5SRCT W
WModify
Inzert
Show Stages
— Delete
[] Expand Stage Definition Show Stages In Tree View. ..
Data For Stage 1 (0. days; Output: 2; Excawvation and GF)
Cperation Object Type Object Mame Age At Add Type Name Scale Factor
Remaove Structure w | Group w | Link-1st-Exc W
Link-1st-Exc
Remove Structure Group Link-2nd-Exc
Add Structure Group Plan+110
Load Objects If Added Group All
|:| Expand Stage Data Stage: | << | < 1= || == |of1 Add Modify Delete

Other Parameters

Results Saved | Endof Final Stage Only Modify/Show...

Monlinear Parameters | Default Modify/Show. ..

[] Material Properties Are Time Dependent Cancel
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ol ©logile 5 (lojls (b Sl
(Staged Construction) cels Jslye 3

Load Caze Name MNotes Load Caze Type
Stage-19 Set Def Mame Modify/Show... Static v || Design...
Initial Conditions Analysis Type
() Zero Initial Conditions - Start from Unstressed State () Linear
(®) Continue from State at End of Nonlinear Case Stage-18 ~ () Nenlinear
Important Note: Leads from this previous case are included in the current case @] Nenlinear Staged Construction
Stage Definition Geometric Nonlinearity Parameters
Stage  Duration Provide Output User B B L) None
No. (Days) Output Label Comments (@) P-Delta
1 0. Yes ARE:] Full Load Add (") P-Delta plus Large Displacements
1 Jo. 119 |[Full Load Copy Mass Source
MS55RCA W
Modify
Insert
Show Stages
— Delete
[] Expand Stage Definition Show Stages In Tree View...
Data For Stage 1 (0. days; Output: 19; Full Load)
Operation Object Type Object Name Age At Add Type MName Scale Factor
Load Objects w | Group w | All W Load Pattern w |CL v |-0.5
Load Objects Al Load Pattern
Load Objects If Added Group All Load Pattern DEAD
Lead Objects If Added Group All Load Pattern LMWE1
Load Objects If Added Group All Load Pattern LNEZ
|:| Expand Stage Data Stage: | == | = 1|= || == |of1 Add Modify Delete

Other Parameters

Results Saved | End of Final Stage Only Modify/Show..

Cancel

Monlinear Parameters | Default WModify/Show...

|:| Material Properties Are Time Dependent
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