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Abstract
The article presents the reinforced concrete frame calculation of a five-story building according to
the traditional method and taking into account its construction stages.

The calculations results are analyzed and the construction staging influence and frame loading
on the elements stress-strain state it’s established.

The necessity of taking into account the staged construction of buildings in their calculation
has been substantiated.

To determine construction stages influence degree and multi-storey frame buildings loading
on the stress-strain state of their elements, a numerical analysis was performed.
Key words: reinforced concrete, frame, column, girder, traditional method, staging, loading, multi-
storey.

Reinforced concrete square columns

A frame made of monolithic reinforced section with rib 400 mm dimensions; cross-
concrete was used as a numerical experiment.
The five-story frame has a traditional span

used in civil buildings design. The frame section of cross-sections is square with
spans in the axles are taken 6+3+6 m. Frame 400x400 mm dimensions.
pitch 6,0 m. The floors height is 3,0 m (fig. 1). The frame elements are made monolithic
Construction area is Samarkand. Wind load - reinforced concrete. Naturally hardened
0.38 kPA; snow load - 0.5 kPA; the concrete of compressive strength class BI15
construction seismicity site is 8 points with (Ry=8,5 MPa; E,=36x103 MPa).
500 years repeatability. Region index is IV. Class steel 4400 was used as longitudinal
The seismic property category is IIL working  reinforcement.  (R,=365 MPa;
et kS y E=2x10° MPa).
; L g Typical prefabricated reinforced
1 1' - r 10 i concrete hollow-core slabs with a reduced
:Ti | ool T g 120 mm thickness are used in floors and
T_ _T_.T._._._T__._.@ i I'OOfS.
* + + 4 ) 0 The temporary payload on the floor is
; P S assumed to be 4,0 kPA.
faededada g 6y Y ; Loads acting on 1 r/m girder are given
(W} o ® O 0O , in table. 1.

Fig_‘l_ Plan (a) and cross section (b)
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13 34 i3

247 215 Wind load acting along the frame
height - :b - - -
ﬁl '\é 37 '\S
active pressure - . . . .
- - == = [aa}
Vy=038x1%0 861,421 555Pg; 19 20 2
Vi=038x1,125%0 846x1 40,87 P = 8 H = e
Passive pressure - : : :
8 g 10 -

155 1 —t ! V1=0,38:1%0,6x6x1.4=1 91 1Py, . i .

W o6 O Vi=0,38x1,12540 861 422,15 P 2 4 -

Fig 2. Loading the frame with wind load i | .

6 N 5 |

Seismic load is defined as concentrated

. . . 5 B
from static loads in accordance with [1]. @ O @

The loadings list by the traditional Figure: 3. Elements numbering
method and taking into account the frame The calculated efforts values N, M and
construction staging is given in Tables 2 and Q according to the traditional calculation
3. method and taking into account the frame

Table2 staged construction are given in Tables 4 and
Load List by Traditional Method 3
N | Loadname Form Type
1 | Permanent Permanent (0) Table 4
1 | Temporary long Temporary duration(1) Eff Jlculated combinat It the traditional meth dwim?m
ET Short tem ) orts calculated combinations according to the raditional metho
4 | Wind Short-term (2) N ELEMENT N M Q
3 | Selaric Seizmic (3) SEISMIC 1 | 8712 1792 9,01
Table3, 2 37.12 1139 0.6
List ofload cases taking into account the stagng of the frame construction 1 1 -131,26 18,34 -11.02
o | Loadname Fom Type l -132,26 1471 '11:[:';
1 | Self-weight column basement Permanert (0) systems Installation 3 1 129,01 'IF'=D:1 113:
2 | Net weight ofbasement guder Permanert () systems Installation 2 '11_91}[)‘1 13,87 1187
3 | Self-weisht cohumnofthe It floor | Permanent (0) systems Installation 4 _1} 23;“ 11?3:4848 gig
4 | Net weight ofthe 15t floor irder Permanert (0) systems Installation - —= — - Table 5
Ca \.',','ilf colt afthe Tnd floor P I]I[:' 5t I T.E.uﬂ ' ' ' ' ' AR
! '_'h ',uu :}ﬂm'“h"niﬂ"l emanett(0) et Efforts calculated combinations taking into account staging
6 | Net weight of Ind floortransom Permanert (0) systems Installation
7 | Selfweight columnofthe 3rdfloor | Permanent (0) systems Installation N ELEMENT N M Q
§ | Deadweight of 3rd floortransom Permanert (0) systems Installation 1 1 0430 1063 1037
0 | Self-weight colmmofthe dthfloor | Permanert (0) systems Installation 2 5198 1147 10,37
10| Net weight ofthe 4th floor srder Permanert (0) systems Installation 1 1 -141.63 20.95 -12.49
Tomporay dusion 2 14033 16,34 1249
11| Temporarylong (1) 3 1 -141 63 2243 13,16
12| Short-term ShOIT.[I) 2 -1-1[:'33 ].-.":Fl'_." 1316
13 | Wind Short () 4 ! -9§=3U 19;:-'1 -10=§3
14] Seismic Seismic 3) SEISMIC : SZRL 1201 | (1033

The frame element numbers are shown ) )
The calculation comparison results

using the traditional method and taking into
account the frame staged construction are
shown in Fig. 4 ... 6.

in Fig. 3.
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Table§,
K1 (A,00) KR ()
Acoing Takmg nto | Differences Acuding Takmginto | Differencs
oo tothe accowtthe | m% Fou | ot accomttthe | m%
traditional s " tradtional i "
method 5 method i
! 611 §00 1 |1 800 §96 12
; . " - : 1 431 T8 1B ]2 184 1088 1388
0 Accordng o te fradiforal | -$7.1 | -1323 | -128 | -833 | S0 | 5 | 1 [3 | 6% | 730 | 116
method T30 | 58 |57 ¢ ] @ | 6% | ]
. . - - j 1M 720 0 |3 1% 38 106
Kl Taking irfo accout thestagins| -04.3 | -1417 | -1417 | -043 Tle7
K83 (Aqamr) KA (At
A Acoing Taking imto [ifferences Acoingl Takmg imto | Differences
. . ' ' o] tothe tthe| m% Foor | the accomtthe|  m%
Figure: 4. Longitudinal forces N (t) in the frame elements o] | O] T i /
method g method g
1 9,60 103 | 10 |1 6,08 611 10
40 1 98 124 | 1336 2 400 14 196
0 3 136 8 | 174 |3 480 iH 113
- 4 9 640 0 |4 M in 1088
0f 3 ill il 0 |3 M 10 102
-201
) The girders longitudinal reinforcement
Lsnen. | 2ameu. | 3ament. | 4 3. number, calculated according to the
O Accordie o the tradiional | <179 | 183 | -0 | 184 traditional method and taking into account
method construction stages, is given in table 8. The
® Takne mboaccount fhe | <197 | 21 | -224 | 187 reinforcement area, calculated according to
starig the traditional method, is taken as 100%.
. - . N KBS EES KRS
Figure: 5. Bending moments M (t * m) P s i o
20 KRS EES KES
1011 BIECY BE2 ] BB
0 EET KET KET
-10 [ EE ER2 EES BE4
220 EES ERS KES
1 smem. | 23mem. |3 smem. |4 smem. o = .
B According fo the 00 | -1 | 12 | 91 - . -
traditiona] me thod i T B T T
03 Taking info account the | 104 | 125 | 132 | -102 D a [+ ap
StaE.tlE - - - -

Figure: 6. Transverse forces Q (t) E 7 Th 1
igure: 7. The structur

The longitudinal reinforcement number element name
in the columns sections, calculated according
to the traditional method and taking into Conclusions:
account construction stages, is given in table 1. The construction staging significantly
6 and 7. The reinforcement area, calculated affects the stress-strain the building frame
according to the traditional method, is taken elements state [3];
as 100%.
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2. The staged construction significantly
increases the design forces and, accordingly,
the reinforcement area (see Tables 6 and 7)
for the outermost second floor columns,
respectively, by 81% (KK1) and 96% (KK4)
[6].;

3. The staged construction significantly
increases the design forces and, accordingly,
the reinforcement area (see Table 8) in the
outermost crossbars spans of the second floor
by 50% (CB6) [2];

4. The staged construction significantly
increases the design forces and, accordingly,
the reinforcement area (see Table 8) on the
supporting sections the cross-sections in the
middle span of the second floor by 25%
(CB6).

Based on a numerical experiment with a
five-story frame building made monolithic
reinforced concrete, it was found that when
designing a multi-story frame building, taking
into account the staging their construction
significantly affects the stress-strain state the
frame elements and leads to an increase in the
design efforts:

Similar results were obtained in the
work. [1].
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