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	ABSTRACT
The phenomenon of shear lag in tubular structures is a critical aspect that influences their performance, particularly under external loads. This study investigates the effects of creep and differential shortening of columns on shear lag in high-rise reinforced concrete tubular structures. The analysis was conducted using a 20-story structural model with a square plan, employing both conventional and step-by-step methods to account for creep effects. Key findings indicate that the shear lag index, which measures the distribution of axial stress across the structure, is significantly affected by the time-dependent behavior of columns. Specifically, the study found that in the compression flange of the structure, the shear lag index increased by 10%, demonstrating the necessity of considering creep when analyses shear lag phenomena. Additionally, it was observed that creep strains can lead to a substantial increase in axial forces within web of structure. The results highlight a non-linear distribution of axial stress due to uneven vertical displacement caused by differential column shortening. This unevenness results in higher stresses in corner columns compared to intermediate ones, which is critical for structural integrity and design considerations. The study emphasizes the importance of accounting for these factors in future designs and analyses of high-rise reinforced concrete structures to ensure safety and performance under sustained loads. In conclusion, this research contributes valuable insights into how creep and differential shortening influence shear lag, providing a foundation for improved design practices in tubular structures.
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[bookmark: _Ref473037328]INTRODUCTION
The most common type of perimeter frame consists of four rigid frame elements perpendicular to each other, forming a closed perimeter. The columns of each face are closely spaced and connected by deep beams at the level of the floors. In these structures, unlike moment frame systems, the columns are oriented to resist bending in the direction of the building's exterior face. Therefore, to increase the structural section's inertia, the majority of the load-bearing members are concentrated in the perimeter of the structure. With this description, in many perimeter frame structures, all lateral loads are only transferred to the exterior frames. Some tube systems are combined with a core wall, referred to as a core in tube system. A portion of the lateral loads will be resisted by the core. Parallel frame whit the direction of lateral force Performs the function of perimeter cantilever web, And the frames perpendicular to them act as structure flanges. Some of the gravity loads are borne by perimeter frames, while others are borne by internal structural members such as columns or cores. Although most pipe structures have square or rectangular plans, this type of structure can also be used for plans with triangular, circular, and trapezoidal shapes.
Significant numbers of tall buildings worldwide have utilized the tube system. The first analysis of the tube system concept was presented by Fazlur Rahman Khan. The tube system has such capability that, in many cases, the amount of structural materials used in this system is reduced by half compared to buildings with a modular frame system. Subsequently, studies on the tube system were developed by structural engineers, as it still remains an economical, reliable system with suitable operational capabilities for tall buildings.
The uniformity of this structural system has provided the opportunity to use advanced construction methods. In steel structures, perimeter frames can be manufactured as large components in factories and then assembled on-site. In reinforced concrete structures, the use of slip forms in the core walls significantly increases construction speed. As closely spaced columns obstruct access to large public spaces on lower story, in many buildings, the use of transfer beams is employed to collect the loads of closely spaced columns and distribute them among fewer, more widely spaced columns at the base of the structure, solving the access problem [1,2,3]. The perimeter frames bear all lateral loads, creating larger interior spaces and providing greater architectural freedom. For example, a central core with large-span floors between the perimeter frame and the core will create very large open spaces, which will be very useful for office and commercial buildings. On the other hand, numerous interior columns and walls create small spaces suitable for residential buildings.
Creep Phenomenon in Reinforced Concrete Structures (RCS)
[image: ]Analytically, one of the major differences between steel and concrete systems (which are the most commonly used materials worldwide) lies in the different behavior of concrete over time. This behavior is always reminiscent of the statement that "concrete is a living material." Therefore, time-dependent parameters of concrete change, and what is now of great importance is considering time-dependent changes in structural analysis, especially for high-rise structures. Deformations independent of stress in concrete, which are created for various reasons, are called shrinkage. On the other hand, the presence of constant stress in the long term also creates additional strain in concrete, known as creep. Such deformation increases rapidly in the first 4 months after loading [4]. As shown in Figure 1, total strain consists of strain due to no load (shrinkage) and strain due to load (elastic strain and creep strain).
Figure 1: Relationship between various measured and derived strain values [4];
In reinforced concrete structures, in addition to elastic deformations, non-elastic deformations occur over time due to time-dependent parameters (shrinkage, creep, modulus of elasticity), which cause shortening of the vertical members and affect the horizontal members. In the presence of constraints in a concrete member, such deformations lead to additional internal forces. It is noteworthy that besides the amount of constant stress applied to the concrete, other factors such as: a) Moisture changes and weather conditions, b) Surface-to-volume ratio of elements, c) Different percentages of reinforcement in members, and d) Concrete age at the time of loading, affect the level of creep strain in reinforced concrete. Changes in these parameters in concrete members result in uneven shortening, which affects the behavior of the beam-column connections and internal forces. Neglecting these factors can lead to several problems in structural elements, including the generation of additional internal forces, underutilization of design capacity, diaphragm shear sliding, and the propagation of cracks due to differential settlements.
In this scenario, it may be necessary for the design engineer to accurately determine the probable relative motion values and provide suitable architectural and structural details for the desired efficiency of the building [5].
Shear lag phenomenon Phenomenon in Tubular Structures
The shear lag effect has been identified long time ago. As early as the 1950’s researches had been conducted to study the shear lag effect in box beams, it was first examined by aeronautical engineers and was later studied for bridge structures with reference to the elementary case of the rectangular thin-walled box beam. Shear lag effect is relevant to any slender box element that is loaded laterally such as airplane wing structures and box girder bridges. This also includes the structural elements of buildings such as the core walls and the framed tube system [6].
Although tubular structures resemble hollow section, their behavior is much more complex than that of a simple hollow section without perforations, and their stiffness is also much lower. When a structure is subjected to lateral forces causing bending, its initial mode of behavior is similar to that of a vertically cantilever tube. The opposing-face columns on both sides of the structure neutral axis act in tension and compression (Figure 2). Furthermore, parallel frames to lateral loads are subjected causing bending in the inside of plane, and they behave in shear or cantilever mode similar to a rigid frame. However, this initial behavior becomes complicated due to the intervention of the flexible effects of the side beams, which lead to shear deformation, an increase in stress in corner columns, and a decrease in stress in intermediate columns of web and flange, making the behavior complex. Sometimes, in upper floors of the structure, the opposite of what was mentioned occurs. Usually, the axial stress of corner columns is less than that of intermediate columns, resulting in negative shear lag [7].
This type of behavior may be advantageous during the structure's performance against lateral forces. The initial resistance of the structure is provided by the web panels. In this case, the deformation occurs in such a way that columns B and A are in tension, while columns C and D are in compression. Interaction between the web and flange frames is manifested by vertical displacements of the corner columns. These displacements are related to the vertical shear of the beam frame flanges, which result in axial forces in the flange's columns. For example, in Figure 3, when column C undergoes compressive deformation, it puts the adjacent column (C1) under compression via the lateral connecting beams. Since the lateral flexible beam bends, the compressive deformations of the two columns are not the same, and column C1 will experience less deformation, depending on the stiffness of the lateral beam. In theory, pure and complete behavior of a tube or hollow section requires infinitely stiff lateral beams. The deformation of column C1 results in the deformation of column C2. However, its magnitude will be less than the deformation of column C1. Therefore, each internal column will have less deformation and stress compared to the external column on its side. Since external applied moments must be resisted by internal couples caused by tension and compression forces on both sides of the structure's neutral axis, the stresses in the corner columns will be higher than those resulting from pure tube behavior, and the stresses in the intermediate columns will be lower.
[image: ]
Figure 2: The distribution of axial stress in the columns of the flange and web of the structure and the occurrence of shear lag phenomenon under lateral loading [8];
[image: ] 
Figure 3: The deformation of the frame forming the flange of the structure and the occurrence of shear lag [9];
The difference between the stress distribution of a pure tube derived from conventional beam theory and the actual stress distribution shown in Figure 2 is illustrated. Due to the fact that the actual stress distribution in the columns is less effective compared to the stress distribution of the pure tube state, the moment and flexural stiffness decrease. Therefore, although an unbraced perimeter frame is a very effective structural form for tall buildings, the effects of shear lag in perimeter frames limit the use of maximum stiffness and structural resistance.
Due to the non-planar remaining cross-sections of the structure after the occurrence of shear lag, the floors are subjected to bending. As a result, internal separators and secondary structural elements will deform, and these deformations will accumulate with each other throughout the height of the building, forming a significant amount. Therefore, for a suitable and acceptable design, it is necessary to carefully study and understand the structural behavior of the system.
The Combined Effect of Creep and Shear lag in RCS
Since earthquakes may occur after an uncertain period following the structure's commissioning, or even during construction, considering time-dependent effects, especially creep effects, in high-rise RC structures is naturally important. Typically, a significant percentage of creep occurs in the short term after the application of dead loads, which are often caused by the weight of the structure. Additionally, creep continues with the application of live and sustained loads during operation. Although with time, the rate of shortening of the vertical members decreases.
Since the behavior of reinforced concrete structures, especially high-rise structures, is time-dependent, the shear lag phenomenon in high-rise reinforced concrete structures with a tubular system will also be time-dependent regarding the time of application of lateral loads. Therefore, it is expected that the shear lag index under the effects of creep will change after some time of operation compared to not considering time-dependent shortening.
The purpose of this article is to investigate the effect of creep and differential shortening of columns on the shear lag phenomenon in high-rise reinforced concrete tubular structures. A 20-story structural model with a square rectangular plan was used in the analyses. To examine the results of the structural analyses, a dimensionless parameter called the shear lag index was defined. The structure was analyzed conventionally and step by step to consider the effect of creep. The study is based on the long-term differential shortening effects of columns on the shear lag index.
tubular Structure Analysis
In the analysis, it is usually assumed that the stiffness of the floors is large enough to act as rigid diaphragms. Therefore, the shape of the cross-sectional surfaces on each floor remains unchanged, and only displacement changes, similar to a rigid body, occur. Thus, all horizontal displacements can be defined in terms of two perpendicular translations and one rotation.
Additionally, it is assumed that the stiffness outside the plane of the floors is small enough that they In addition to the mentioned assumptions, it is assumed that the stiffness out of the plane of the floors is small enough that they cannot withstand bending or rotation. It is also assumed that the floor system is unable to apply a couple between the frames perpendicular to the lateral loading direction, which are considered as the flanges of the side frames. Therefore, the side frames and the frames perpendicular to them are subjected to significant in-plane forces, while out-of-plane forces are neglected.
When the structure is subjected to lateral forces, the main function of the floor system is to transfer horizontal forces to the vertical structural elements. Because the floor system does not participate in bearing lateral loads, and considering that the floor loading remains constant in height, the repetitive design and construction of stories will be economically efficient.
Investigating the Combined Effect of Creep and Shear Cracking in Reinforced Concrete Pipe Structures
In order to investigate the simultaneous effects of creep and shear lag phenomena on the structure, a building with the plan and three-dimensional view shown in Figure 4 is considered. The plan dimensions are square with a length of 30 meters on each side and are defined in a way that satisfies the characteristics of a pipe system well. In this system, the perimeter pipe frames play a fundamental role in resisting lateral loads.
To examine the parametric and accurate effects of the simultaneous creep and shear lag phenomenon, which is the main goal of this study, a main structure with 20 stories and a total height of 80 meters is investigated. The building is symmetrical in two directions, and the structural sections are identical in both directions. A one-way slab is used as the floor diaphragm system.
By carefully examining the structure plan and the direction of gravitational loads, it is observed that the amount of gravitational load bearing differs between frame columns 1 and frame columns A.
To standardize the results obtained from the structural analysis, a dimensionless parameter called the shear lag index is defined. The shear lag index is the ratio of the axial force of each column in the desired direction to the axial force of the central column (the central column in the frame under consideration).
[image: ][image: ]

Figure 4: studied building plan and 3D view;
The structure has been analyzed using both conventional and staged construction methods to incorporate creep effects with the software ETABS 20.1.0. In conventional analyses, all the floors of the structure are loaded and analyzed simultaneously and collectively. While dead loads resulting from the weight of the structure and sometimes floor construction gradually apply to the constructed elements in the preceding stages as construction progresses. The lower floors of the structure deform under these mentioned dead loads, and the upper floors are placed on the deformed structure below. The final deformations of the structure are obtained by summing up all deformations that occurred at each stage until the final completion of the structure.
In the analysis of the structure above, considering the creep effect, a concrete strength class of C40 is assumed, with a relative humidity of 50% for Environment. The completion period of each story (from the beginning of construction operations to the day of concrete casting for slabs and beams) is assumed to be 20 days, including reinforcement, formwork, concrete pouring, curing, and formwork removal. The age of the concrete during the curing period was assumed to be 10 days, after which the weight of the structural members is applied to it. Additionally, the dead load, including the loads resulting from floor construction, etc., is 100 days after the construction of each story (concreting). For example, at the beginning of the construction of the sixth floor, half of the dead load of the first floor is applied to it, and similarly, at the beginning of the construction of the twentieth floor, half of the dead load of the fifteenth floor is applied to it.
Moreover, considering the construction sequence, other finishing operations during construction are carried out again after the structure complete. Therefore, the remaining dead loads of the stories (resulting from finishing operations), along with 50% of the live load as sustained load due to occupancy on the 500th day, are fully applied to all floors. Figure 5 illustrates the distribution of sustained dead loads in the floors.
In the analysis of construction sequence without considering creep, only the magnitude of the loads at each construction stage is important. However, in the analysis of construction sequence with time-dependent effects (creep), in addition to the load magnitude at each stage, the timing of load application is also crucial.
Creep analyses were conducted under sustained permanent loads, combining dead load (D) with half of the live load (0.5L) and in accordance with the creep model specified in the New Zealand code (NZS3101-2006). Certain necessary parameters in this model, such as the surface-to-volume ratio of structural members, were determined based on the specifications of the model. For other parameters, the values previously stated were assumed. Additionally, for the factor of the aggregate type effect on the basic creep, a value of one was considered.

Figure 5: distribution of sustained dead loads in the floors;
Investigation of Shear lag Phenomenon without Creep Effect
In the conventional analysis, the shear lag index under lateral load is calculated and plotted. Figure 6 illustrates the Langley shear index diagram for the designated columns in frames 1 and A, respectively under earthquakes EY and EX, at stories 1st, 5th, 10th, 15th, and 20th. Additionally, Figure 7 depicts the distribution of axial forces in the columns located in frames F and 6, respectively under earthquakes EY and EX, as web of structural at the same stories.


Figure 6: Shear lag index diagram under load cases (EX) and (EY) in Frames 1,6,A and F- without creep effect;
in Figure 6, the shear lag effect often causes a concave shape. This condition is sometimes referred to as positive shear lag, meaning that the shear lag index exceeds 1 (refer to the definition of shear lag and Figure 4). In Figure 4, the condition is plotted based on a shear lag index greater than 1. Concave shear lag occurs when with the distance from the central column at the flange of the structure increases the stress in the columns, and the shear lag index, calculated based on the central column, will be greater than 1.
Convex shear lag is, in fact, the reduction of the shear lag index to less than 1. This means that by moving away from the central column at the flange of the structure (the central column in frames A and 1), the axial stress in the perimeter and corner columns decreases. This condition is also referred to as negative shear lag.
The negative sign in the shear lag index also indicates a change in the sign of axial stress between the column under consideration and the central column. However, under lateral loads alone, columns located at upper levels are all under tension or compression, and the stresses and shortenings of all columns are in the same direction. Therefore, the sign of the shear lag under lateral loads cannot be negative.
Considering that shear lag is investigated without the effect of creep, and on the other hand, the structure is completely symmetric, and also the structural sections are completely the same in both directions, therefore, Therefore, considering the equal entry of external forces in both directions, the shear lag value for frame 1 is exactly equal to frame A. Also, the shear lag in the tension and compression flanges of the structure will be equal to each other. This also applies to the distribution of axial force in the columns located web of structure to lateral loads. The distribution of force and axial stress in the columns located at the core of the structure under uniform lateral load is consistent across all four perimeter frames. Figure 7 results indicate that the middle column (the column located at the Symmetry axis of the structure) in a frame that acts as the main structural component will not bear any lateral force. The highest axial effort occurs in columns further away from the neutral axis and on lower stories.
An important point to note in the latest diagram is that the shear lag index (as the main parameter in judging the results) is significantly higher in the lower story (approximately 2.22 in the column just before the corner column, reaching its maximum value on the first story) and gradually decreases in the upper stories.
Investigation of Shear lag Phenomenon with Creep Effect
[bookmark: _Hlk167556629]To investigate the phenomenon of creep, it is necessary to first address the behavior of the structure under creep phenomenon in general. Creep leads to shortening in the vertical members (inelastic vertical displacement), and each vertical member may experience differential shortening compared to its adjacent member. In general, cumulative creep in the vertical members results in the final absolute shortening in all levels of the structure. However, what matters is the relative shortening on each floor. Figure 8 illustrates the vertical elastic shortening, total shortening (elastic and inelastic) and the shortening due to creep and construction sequence (derived from subtracting elastic shortening from total shortening) in column e1 (as indicated in Figure 4), both relatively and absolutely.

[bookmark: _Hlk165578396]Figure 8: Elastic, inelastic and total vertical displacement (absolute and relative) in column e1;

The greatest absolute elastic shortening occurred on the highest story, and all relative shortenings are positive. This holds true for elastic shortenings under gravitational loads. By absolute shortening, we mean the change in displacement of the upper node of the column relative to the designed axis. Since all stories of the structure experience shortening, the relative shortening on each story results from the difference in vertical displacement of two consecutive nodes at the top and bottom of the story. The greatest total shortening (the sum of elastic and non-elastic shortening including creep effects and construction stages) has occurred at story 13. As seen in Figure 8, column e1 experienced a reduction in length up to the 13th story (including the 13th story itself), leading to an increase in total vertical displacement (as indicated by the slope of the cumulative displacement curve). From the 13th to the 20th story, the relative displacement of each story has been assessed as positive, and column e1 has experienced an increase in length due to creep. This led to an overall decrease in cumulative vertical displacement from the 13th story upwards, resulting in the greatest vertical displacement relative to the initial structural axis occurring on the 13th story. In fact, up to the 13th story, the displacement of the upper node of the column was greater than the displacement of the lower node on column. From the 13th to the 20th story, the displacement of the lower node was greater than the displacement of the upper node of the story, leading to an increase in length in the column. On the other hand, in other vertical members, depending on the type and magnitude of sustained gravity loads and other conditions, the maximum absolute non-elastic vertical displacement may occur on a story other than the 13th floor. However, In the peripheral columns of this structure, the maximum absolute non-elastic vertical displacement is concentrated at story 13.
The inelastic shortening is estimated solely to account for creep effects, excluding the effects of shrinkage and variations in concrete compressive strength and modulus of elasticity. By subtracting the elastic vertical displacement from the total displacement, the inelastic displacement due to creep in construction stage analyse are obtained. Due to constraints in the structure, inelastic shortening leads to additional internal efforts in the members, especially in the beams. Figures 9 and 10 illustrates the inelastic shortening diagrams of columns in frames 1 and A. These displacements are solely due to creep in construction stage analyse. The amount of shortening in frames 1 and A is not identical in this structure. The difference arises due to variations in the distribution of gravity loads on the slabs.


Figure 9: Inelastic vertical displacement (absolute) in columns a1,b1,c1,d1,e1 (Frame 1);


Figure 10: Inelastic vertical displacement (absolute) in columns aA,bA,cA,dA,eA (Frame A);

The above explanations clarify the complexity of the structure's behavior under creep and its impact on horizontal members.
Therefore, the additional forces resulting from only the non-elastic vertical displacement in the columns were calculated. In Figures 11 and 12, the additional forces due to non-elastic vertical displacement in the columns of frames 1 and A in the first, fifth, tenth, fifteenth, and twentieth stories are shown.


Figure 11: Additional forces resulting from inelastic vertical displacement (Frame 1);


Figure 12: Additional forces resulting from inelastic vertical displacement (Frame A);

The very important point concerns the additional forces made in the columns. For these additional forces, irrespective of the displacement, are created. For example, in columns a1 and b1 in frame 1, as well as in columns aA and bA in frame A, which are adjacent to each other, non-elastic displacement at the lowest story result in additional axial forces in opposite directions (positive and negative).
To investigate the combined effect of creep along with the effect of shear lag, the same shear lag index was considered. To calculate the shear lag index while taking into account the creep phenomenon, additional stresses due to creep were considered in the columns. First, internal forces resulting from the combination of dead load (D) and 0.5 times the live load (L) without creep effects were extracted. The additional stresses in the columns are obtained by subtracting the stresses from sustained loads with creep effects after 5000 days from the stresses generated by these loads without creep effects. It is noteworthy that the additional stresses generated from creep-induced deformations cause shear in the perimeter beams, and this shear results in an increase or decrease in the stiffness of the perimeter beams.
 Figures 13 and 14 show the shear lag index in the flange of the structure under compressive and tensile conditions, respectively, along axis 1, and the load pattern EY in the first, fifth, tenth, fifteenth, and twentieth stories. Additionally, Figure 15 illustrates the distribution of axial loads in the web of the structure (frames A and F acting as the web of structure) under the EY load pattern.


Figure 13: Shear lag index diagram under load case (-EY) in Frame 1 - with creep effect;


Figure 14: Shear lag index diagram under load case (EY) in Frame 1 - with creep effect;


Figure 15: Shear lag index diagram under load case (EX) in Frame A - with creep effect;

Figures 16 and 17 show the shear lag index in the flange of the structure under compressive and tensile conditions, respectively, along axis A, and the load pattern EX in the first, fifth, tenth, fifteenth, and twentieth stories. Additionally, Figure 18 illustrates the distribution of axial loads in the web of the structure (frames 1 and 6 acting as the web of structure) under the EX load pattern.


Figure 16: Shear lag index diagram under load case (-EX) in Frame A - with creep effect;


Figure 17: Shear lag index diagram under load case (EX) in Frame A - with creep effect;


Figure 18: Shear lag index diagram under load case (EY) in Frame 1 - with creep effect;

The shear lag index in the compression and tension flanges differ due to the consideration of axial stresses resulting from creep. Examination results indicate that in frame A under lateral load pattern EY, the shear lag index in the lowest floor for the compression flange increased by about 10% when considering the effect of creep compared to not considering it. The shear lag index also increased in other floors for the compression flange. Conversely, creep caused a decrease in the shear lag index in frame A when it acted as the tension flange of the structure. Generally, in the lower floors, creep caused an increase in the shear lag index in the compression flange and a decrease in the shear lag index in the tension flange of the structure. These observations are similar for frame 1 as well.
The difference in results and the values of the shear lag index between frames 1 and A is more noticeable in the upper stories. The effects of creep and differential shortening are more pronounced in the upper stories, and the difference between the two frames is evident in stories 15 and 20. Additionally, the shear lag index chart between frames 1 and A sometimes shows significant variations in the upper stories. The value of the shear lag index in the upper stories alone cannot be a criterion for judgment, as in the upper stories, the axial stresses influenced by external moments are negligible, and their accumulation with the stresses caused by creep will result in the axial stress of the central column tending towards zero. Therefore, sometimes the shear lag index in the upper stories, with the effect of creep, may lead to very large values for the adjacent columns.
The distribution of axial force in the web of the structure shows that creep in the lowest story sometimes causes an increase or decrease in the axial force in the compression columns of the lowest story. This is due to the axial stresses created in the columns due to constraints against time-dependent deformations. Additionally, constraints cause additional tensile axial stresses in the penultimate corner column, and the axial force in column Aa under lateral load pattern EY in the web of the structure increased by about 18% in tension and decreased by the same amount in compression. Furthermore, the axial force in column 1a in frame 1 also decreased and increased by about 6% in compression and tension, respectively, under lateral load pattern EX in the lowest story.
conclusion
In general, creep strains lead to the vertical shortening of columns. Vertical shortening of the columns relative to the main axis (the structural design axis) occurs in all stories. However, the maximum absolute shortening happens in a story below the top story. 
The important factor is the relative shortening. The effect of creep in the columns of the lower stories (those below the story where the maximum vertical displacement occurs) always manifests as relative shortening. Although all axes experience absolute shortening relative to the main structural axis, in the upper stories (those above the story with the maximum vertical displacement), creep strains cause an increase in relative length. In fact, in the upper stories, the columns experience longitudinal elongation due to creep.
Part of the creep strains is manifested as deformation, while another part appears as internal stresses within the members. The phenomenon of shear lag, considering the effect of creep, is not identical between the tension and compression flanges of the structure in each direction. Creep strains occur under constant load, but shear lag under lateral load in both directions places the flanges under compression and tension. The creep phenomenon can sometimes even reduce the shear lag in the tension flange, leading to a change in the shear lag index from positive to negative in the upper stories of the tension flange. Since the lateral forces and the external couple applied to the structure are cyclic, examining the phenomenon of shear lag in the compression flange is more important.
In summary, the creep phenomenon, through the additional stresses it creates, causes changes in the shear lag index.
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Stage 2 (20 day)	Stage 4 (40 day)	Stage 6 (60 day)	Stage 8 (80 day)	Stage 10 (100 day)	Stage 12 (120 day)	Stage 14 (140 day)	Stage 16 (160 day)	Stage 18 (180 day)	Stage 20 (200 day)	Stage 22 (220 day)	Stage 24 (240 day)	Stage 26 (260 day)	Stage 28 (280 day)	Stage 30 (300 day)	Stage 32 (320 day)	Stage 34 (340 day)	Stage 36 (360 day)	Stage 38 (380 day)	Stage 40 (400 day)	Stage 42 (420 day)	Stage 44 (440 day)	Stage 46 (460 day)	Stage 48 (480 day)	Stage 50 (500 day)	Stage 52 (600 day)	Stage 54 (650 day)	



20 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.30840973168773456	1.1255204735141997	1.096551337826988	1.0248426909647663	1	1.0248426909647663	1.096551337826988	1.1255204735141997	0.30840973168773456	15 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.1490447004769921	1.1306423611111109	1.0775605446829404	1.0223063973063973	1	1.0223063973063973	1.0775605446829404	1.1306423611111109	1.1490447004769921	10 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.440532523232571	1.2735831953949974	1.1279283594749554	1.0329461593186595	1	1.0329461593186595	1.1279283594749554	1.2735831953949974	1.440532523232571	5 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.7591902163033677	1.4408007833412733	1.1918366776895157	1.0467990546523303	1	1.0467990546523303	1.1918366776895157	1.4408007833412733	1.7591902163033677	1 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.2271359309301078	1.5594722443940361	1.2219707324707128	1.0523416144944058	1	1.0523416144944058	1.2219707324707128	1.5594722443940361	2.2271359309301078	shear lag Index




analyzed conventionally
(Elastic displacement)	



-8.5540000000000003	-8.4969999999999999	-8.3770000000000007	-8.1940000000000008	-7.9489999999999998	-7.6429999999999998	-7.3840000000000003	-7.0750000000000002	-6.7160000000000002	-6.3079999999999998	-5.851	-5.407	-4.9189999999999996	-4.3879999999999999	-3.8119999999999998	-3.1920000000000002	-2.6349999999999998	-2.036	-1.3959999999999999	-0.71599999999999997	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	analyzed step by step with creep effect
(Elastic and inelastic displacement)	



-14.951000000000001	-16.088999999999999	-16.885999999999999	-17.359000000000002	-17.524000000000001	-17.507999999999999	-17.593	-17.425000000000001	-17.012	-16.359000000000002	-15.486000000000001	-14.599	-13.506	-12.209	-10.714	-9.0540000000000003	-7.5890000000000004	-5.944	-4.1210000000000004	-2.13	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	Creep effect and construction stages	



-6.3970000000000002	-7.5919999999999996	-8.5090000000000003	-9.1649999999999991	-9.5749999999999993	-9.8650000000000002	-10.209	-10.35	-10.295999999999999	-10.051	-9.6349999999999998	-9.1920000000000002	-8.5860000000000003	-7.8220000000000001	-6.9020000000000001	-5.8609999999999998	-4.9539999999999997	-3.9079999999999999	-2.726	-1.4139999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	a1-Relative	-5.7000000000000384E-2	-0.11999999999999922	-0.18299999999999983	-0.24500000000000099	-0.30600000000000005	-0.25899999999999945	-0.30900000000000016	-0.35899999999999999	-0.40800000000000036	-0.45699999999999985	-0.44399999999999995	-0.48800000000000043	-0.53099999999999969	-0.57600000000000007	-0.61999999999999966	-0.55700000000000038	-0.59899999999999975	-0.64000000000000012	-0.67999999999999994	-0.71599999999999997	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	b1-Relative	1.1949999999999994	0.9170000000000007	0.65599999999999881	0.41000000000000014	0.29000000000000092	0.34399999999999942	0.14100000000000001	-5.400000000000027E-2	-0.24499999999999922	-0.41600000000000037	-0.44299999999999962	-0.60599999999999987	-0.76400000000000023	-0.91999999999999993	-1.0410000000000004	-0.90700000000000003	-1.0459999999999998	-1.1819999999999999	-1.3120000000000001	-1.4139999999999999	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	c1-Relative	1.1379999999999981	0.7970000000000006	0.47300000000000253	0.16499999999999915	-1.6000000000001791E-2	8.5000000000000853E-2	-0.16799999999999926	-0.41300000000000026	-0.65299999999999869	-0.87300000000000111	-0.88700000000000045	-1.093	-1.2970000000000006	-1.4949999999999992	-1.6600000000000001	-1.4649999999999999	-1.6450000000000005	-1.8229999999999995	-1.9910000000000005	-2.13	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	a1	-6.2370000000000001	-7.3920000000000003	-8.2829999999999995	-8.9260000000000002	-9.3360000000000003	-9.6300000000000008	-9.9610000000000003	-10.087999999999999	-10.016	-9.7539999999999996	-9.3279999999999994	-8.8960000000000008	-8.3059999999999992	-7.5579999999999998	-6.657	-5.6349999999999998	-4.75	-3.7360000000000002	-2.5979999999999999	-1.3460000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	b1	-6.4039999999999999	-7.577	-8.4779999999999998	-9.1219999999999999	-9.5229999999999997	-9.7880000000000003	-10.118	-10.249000000000001	-10.186999999999999	-9.9359999999999999	-9.5129999999999999	-9.0679999999999996	-8.4659999999999993	-7.7080000000000002	-6.7990000000000004	-5.7690000000000001	-4.875	-3.8490000000000002	-2.694	-1.41	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	d1-Relative	
1.1919999999999993	0.91500000000000092	0.65199999999999925	0.40399999999999991	0.26800000000000068	0.33900000000000041	0.13999999999999879	-5.5999999999999162E-2	-0.24699999999999989	-0.42300000000000004	-0.44500000000000028	-0.60500000000000043	-0.76400000000000023	-0.91899999999999959	-1.0430000000000001	-0.90599999999999969	-1.0430000000000001	-1.1800000000000002	-1.3129999999999999	-1.4379999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	e1-Relative	
1.1949999999999994	0.9170000000000007	0.65599999999999881	0.41000000000000014	0.29000000000000092	0.34399999999999942	0.14100000000000001	-5.400000000000027E-2	-0.24499999999999922	-0.41600000000000037	-0.44299999999999962	-0.60599999999999987	-0.76400000000000023	-0.91999999999999993	-1.0410000000000004	-0.90700000000000003	-1.0459999999999998	-1.1819999999999999	-1.3120000000000001	-1.4139999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	
Story Level




a1	

-6.2370000000000001	-7.3920000000000003	-8.2829999999999995	-8.9260000000000002	-9.3360000000000003	-9.6300000000000008	-9.9610000000000003	-10.087999999999999	-10.016	-9.7539999999999996	-9.3279999999999994	-8.8960000000000008	-8.3059999999999992	-7.5579999999999998	-6.657	-5.6349999999999998	-4.75	-3.7360000000000002	-2.5979999999999999	-1.3460000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	b1	-6.4039999999999999	-7.577	-8.4779999999999998	-9.1219999999999999	-9.5229999999999997	-9.7880000000000003	-10.118	-10.249000000000001	-10.186999999999999	-9.9359999999999999	-9.5129999999999999	-9.0679999999999996	-8.4659999999999993	-7.7080000000000002	-6.7990000000000004	-5.7690000000000001	-4.875	-3.8490000000000002	-2.694	-1.41	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	c1	-6.4740000000000002	-7.6609999999999996	-8.57	-9.2170000000000005	-9.6150000000000002	-9.875	-10.208	-10.343	-10.285	-10.036	-9.6120000000000001	-9.1660000000000004	-8.5609999999999999	-7.7990000000000004	-6.883	-5.8440000000000003	-4.944	-3.907	-2.7349999999999999	-1.429	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	d1	-6.4720000000000004	-7.6639999999999997	-8.5790000000000006	-9.2309999999999999	-9.6349999999999998	-9.9030000000000005	-10.242000000000001	-10.382	-10.326000000000001	-10.079000000000001	-9.6560000000000006	-9.2110000000000003	-8.6059999999999999	-7.8419999999999996	-6.923	-5.88	-4.9740000000000002	-3.931	-2.7509999999999999	-1.4379999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	e1	

-6.3970000000000002	-7.5919999999999996	-8.5090000000000003	-9.1649999999999991	-9.5749999999999993	-9.8650000000000002	-10.209	-10.35	-10.295999999999999	-10.051	-9.6349999999999998	-9.1920000000000002	-8.5860000000000003	-7.8220000000000001	-6.9020000000000001	-5.8609999999999998	-4.9539999999999997	-3.9079999999999999	-2.726	-1.4139999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	a1-Relative	
1.1550000000000002	0.89099999999999913	0.64300000000000068	0.41000000000000014	0.29400000000000048	0.33099999999999952	0.12699999999999889	-7.1999999999999176E-2	-0.26200000000000045	-0.42600000000000016	-0.43199999999999861	-0.59000000000000163	-0.74799999999999933	-0.9009999999999998	-1.0220000000000002	-0.88499999999999979	-1.0139999999999998	-1.1380000000000003	-1.2519999999999998	-1.3460000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	b1-Relative	
1.173	0.9009999999999998	0.64400000000000013	0.4009999999999998	0.26500000000000057	0.33000000000000007	0.13100000000000023	-6.2000000000001165E-2	-0.25099999999999945	-0.42300000000000004	-0.44500000000000028	-0.60200000000000031	-0.75799999999999912	-0.90899999999999981	-1.0300000000000002	-0.89400000000000013	-1.0259999999999998	-1.1550000000000002	-1.284	-1.41	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	c1-Relative	
1.1869999999999994	0.9090000000000007	0.64700000000000024	0.39799999999999969	0.25999999999999979	0.33300000000000018	0.13499999999999979	-5.7999999999999829E-2	-0.24900000000000055	-0.42399999999999949	-0.44599999999999973	-0.60500000000000043	-0.76199999999999957	-0.91600000000000037	-1.0389999999999997	-0.90000000000000036	-1.0369999999999999	-1.1720000000000002	-1.3059999999999998	-1.429	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	d1-Relative	
1.1919999999999993	0.91500000000000092	0.65199999999999925	0.40399999999999991	0.26800000000000068	0.33900000000000041	0.13999999999999879	-5.5999999999999162E-2	-0.24699999999999989	-0.42300000000000004	-0.44500000000000028	-0.60500000000000043	-0.76400000000000023	-0.91899999999999959	-1.0430000000000001	-0.90599999999999969	-1.0430000000000001	-1.1800000000000002	-1.3129999999999999	-1.4379999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	e1-Relative	
1.1949999999999994	0.9170000000000007	0.65599999999999881	0.41000000000000014	0.29000000000000092	0.34399999999999942	0.14100000000000001	-5.400000000000027E-2	-0.24499999999999922	-0.41600000000000037	-0.44299999999999962	-0.60599999999999987	-0.76400000000000023	-0.91999999999999993	-1.0410000000000004	-0.90700000000000003	-1.0459999999999998	-1.1819999999999999	-1.3120000000000001	-1.4139999999999999	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	
Story Level




aA	

-6.3319999999999999	-7.4870000000000001	-8.3770000000000007	-9.0169999999999995	-9.4190000000000005	-9.6880000000000006	-10.013	-10.138	-10.065	-9.8000000000000007	-9.3659999999999997	-8.9309999999999992	-8.3409999999999993	-7.593	-6.69	-5.6619999999999999	-4.7770000000000001	-3.7629999999999999	-2.6259999999999999	-1.3680000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	bA	-6.3979999999999997	-7.569	-8.4700000000000006	-9.1140000000000008	-9.5139999999999993	-9.7799999999999994	-10.11	-10.241	-10.179	-9.9280000000000008	-9.5050000000000008	-9.0589999999999993	-8.4570000000000007	-7.7	-6.7910000000000004	-5.7610000000000001	-4.8680000000000003	-3.843	-2.6890000000000001	-1.407	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	cA	-6.3630000000000004	-7.548	-8.4580000000000002	-9.1080000000000005	-9.5150000000000006	-9.8010000000000002	-10.14	-10.276999999999999	-10.220000000000001	-9.9740000000000002	-9.5570000000000004	-9.1140000000000008	-8.5090000000000003	-7.7480000000000002	-6.8339999999999996	-5.8010000000000002	-4.9009999999999998	-3.8650000000000002	-2.6960000000000002	-1.4	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	dA	-6.468	-7.6589999999999998	-8.5730000000000004	-9.2249999999999996	-9.6280000000000001	-9.8960000000000008	-10.234999999999999	-10.374000000000001	-10.318	-10.071999999999999	-9.6479999999999997	-9.2029999999999994	-8.5980000000000008	-7.8339999999999996	-6.9160000000000004	-5.8739999999999997	-4.97	-3.927	-2.7480000000000002	-1.4370000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	eA	
-6.4989999999999997	-7.6929999999999996	-8.609	-9.2609999999999992	-9.6620000000000008	-9.9250000000000007	-10.262	-10.401	-10.345000000000001	-10.098000000000001	-9.6739999999999995	-9.2279999999999998	-8.6219999999999999	-7.8579999999999997	-6.9379999999999997	-5.8929999999999998	-4.9859999999999998	-3.9409999999999998	-2.7589999999999999	-1.4410000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	0	a1-Relative	
1.1550000000000002	0.89000000000000057	0.63999999999999879	0.40200000000000102	0.26900000000000013	0.32499999999999929	0.125	-7.3000000000000398E-2	-0.26499999999999879	-0.43400000000000105	-0.4350000000000005	-0.58999999999999986	-0.74799999999999933	-0.90299999999999958	-1.0280000000000005	-0.88499999999999979	-1.0140000000000002	-1.137	-1.2579999999999998	-1.3680000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	b1-Relative	
1.1710000000000003	0.90100000000000069	0.64400000000000013	0.39999999999999858	0.26600000000000001	0.33000000000000007	0.13100000000000023	-6.1999999999999389E-2	-0.25099999999999945	-0.42300000000000004	-0.44600000000000151	-0.60199999999999854	-0.75700000000000056	-0.90899999999999981	-1.0300000000000002	-0.89299999999999979	-1.0250000000000004	-1.1539999999999999	-1.282	-1.407	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	c1-Relative	
1.1849999999999996	0.91000000000000014	0.65000000000000036	0.40700000000000003	0.28599999999999959	0.33900000000000041	0.13699999999999868	-5.6999999999998607E-2	-0.24600000000000044	-0.41699999999999982	-0.44299999999999962	-0.60500000000000043	-0.76100000000000012	-0.91400000000000059	-1.0329999999999995	-0.90000000000000036	-1.0359999999999996	-1.169	-1.2960000000000003	-1.4	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	d1-Relative	
1.1909999999999998	0.91400000000000059	0.65199999999999925	0.40300000000000047	0.26800000000000068	0.33899999999999864	0.13900000000000112	-5.6000000000000938E-2	-0.24600000000000044	-0.42399999999999949	-0.44500000000000028	-0.60499999999999865	-0.76400000000000112	-0.91799999999999926	-1.0420000000000007	-0.90399999999999991	-1.0429999999999997	-1.1789999999999998	-1.3110000000000002	-1.4370000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	e1-Relative	
1.194	0.91600000000000037	0.65199999999999925	0.40100000000000158	0.2629999999999999	0.33699999999999974	0.13899999999999935	-5.5999999999999162E-2	-0.24699999999999989	-0.42400000000000126	-0.44599999999999973	-0.60599999999999987	-0.76400000000000023	-0.91999999999999993	-1.0449999999999999	-0.90700000000000003	-1.0449999999999999	-1.1819999999999999	-1.3179999999999998	-1.4410000000000001	0	20	19	18	17	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	
Story Level




20 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-3.15232	-10.536110000000001	-10.504950000000001	-11.0504	-6.1973000000000003	-11.0504	-10.504950000000001	-10.536110000000001	-3.15232	15 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-4.8216800000000006	-9.745709999999999	-15.443569999999999	-17.135740000000002	-11.00469	-17.135740000000002	-15.443569999999999	-9.745709999999999	-4.8216800000000006	10 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	3.9262600000000001	-4.7789899999999994	-11.334850000000001	-13.1957	-5.3585699999999994	-13.1957	-11.334850000000001	-4.7789899999999994	3.9262600000000001	5 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-26.360389999999999	-0.81933	2.9369499999999999	1.3570799999999998	8.537469999999999	1.3570799999999998	2.9369499999999999	-0.81933	-26.360389999999999	1 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-62.179110000000001	14.646190000000001	14.23705	18.599060000000001	-0.8424299999999999	18.599060000000001	14.23705	14.646190000000001	-62.179110000000001	Axial load (KN)




20 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-6.0779100000000001	-10.530569999999999	-5.9341099999999996	-11.073319999999999	-10.710090000000001	-11.073319999999999	-5.9341099999999996	-10.530569999999999	-6.0779100000000001	15 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.0733600000000001	-9.3245300000000011	-11.126379999999999	-17.227	-17.76454	-17.227	-11.126379999999999	-9.3245300000000011	2.0733600000000001	10 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	6.8486700000000003	-4.3791599999999997	-3.8125500000000003	-13.42991	-14.08874	-13.42991	-3.8125500000000003	-4.3791599999999997	6.8486700000000003	5 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-20.012589999999999	-3.29827	5.6029799999999996	1.03677	2.9063499999999998	1.03677	5.6029799999999996	-3.29827	-20.012589999999999	1 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-27.501709999999999	11.850709999999999	-11.103489999999999	18.484159999999999	13.18127	18.484159999999999	-11.103489999999999	11.850709999999999	-27.501709999999999	Axial load (KN)




20 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.40221319810449224	1.3657977814849032	1.3440120695728461	1.3373299393198237	1	1.3373299393198237	1.3440120695728461	1.3657977814849032	0.40221319810449224	15 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.0662794981195343	1.1026658087275927	1.1201480153289847	1.0906647723470706	1	1.0906647723470706	1.1201480153289847	1.1026658087275927	1.0662794981195343	10 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.3776195220087282	1.2631463949342234	1.1577078570005719	1.0756271743268631	1	1.0756271743268631	1.1577078570005719	1.2631463949342234	1.3776195220087282	5 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.9188849936978079	1.491226303074525	1.219748235510552	1.076198643972146	1	1.076198643972146	1.219748235510552	1.491226303074525	1.9188849936978079	1 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.4252021590260413	1.505300461927499	1.1707899398313169	0.98739922341426889	1	0.98739922341426889	1.1707899398313169	1.505300461927499	2.4252021590260413	shear lag Index




20 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-9.5379973599849205E-2	-0.19697906845182012	-0.29709975485574219	-0.74644540825947558	1	-0.74644540825947558	-0.29709975485574219	-0.19697906845182012	-9.5379973599849205E-2	15 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.2810563483560815	1.176888387053475	1.0233085736799061	0.93116627848302624	1	0.93116627848302624	1.0233085736799061	1.176888387053475	1.2810563483560815	10 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.5113645018937583	1.2866784409585454	1.09702064210852	0.98772948160315177	1	0.98772948160315177	1.09702064210852	1.2866784409585454	1.5113645018937583	5 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.6074723621264688	1.3925000613822824	1.1652756385050584	1.0191445692271568	1	1.0191445692271568	1.1652756385050584	1.3925000613822824	1.6074723621264688	1 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.022573620285617	1.6118513874959888	1.2727148073064141	1.1174946502923868	1	1.1174946502923868	1.2727148073064141	1.6118513874959888	2.022573620285617	shear lag Index




20 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-7.3760500000000002	-7.6665600000000005	-5.0884	-2.5092399999999997	0	2.5092399999999997	5.0884	7.6665600000000005	7.3760500000000002	20 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-1.3463334999999996	2.8452473999999994	0.82134020000000052	8.5863605000000014	10.735475399999999	13.6048405	10.9981402	18.178367399999999	13.405766500000002	15 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-77.783820000000006	-62.676970000000004	-43.065959999999997	-21.566220000000001	0	21.566220000000001	43.065959999999997	62.676970000000004	77.783820000000006	15 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-80.4561621	-53.440462599999996	-31.998710399999997	-4.2873765000000024	17.8254567	38.845063500000002	54.133209600000001	71.913477400000005	75.111477900000011	10 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-228.71260999999998	-165.84433999999999	-106.20089	-51.628980000000006	0	51.628980000000006	106.20089	165.84433999999999	228.71260999999998	10 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-237.9375416	-161.915435	-103.19736229999999	-38.476320600000008	13.820720400000001	64.781639400000003	109.20441770000001	169.773245	219.48767839999996	5 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-414.94324999999998	-278.27165000000002	-169.35784000000001	-80.432810000000003	0	80.432810000000003	169.35784000000001	278.27165000000002	414.94324999999998	5 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-395.10281929999996	-276.58070030000005	-177.0939079	-82.38460760000001	-3.8066724000000005	78.481012399999997	161.62177210000002	279.9625997	434.78368070000005	1 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-466.03290000000004	-311.56211999999999	-191.26627999999999	-90.893450000000001	0	90.893450000000001	191.26627999999999	311.56211999999999	466.03290000000004	1 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-437.7156483	-324.97307669999998	-182.78425970000001	-110.57554730000001	-14.361349500000003	71.211352699999992	199.74830030000001	298.15116330000001	494.35015170000003	20 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.2487352446450581	1.6932987802291457	1.0244669928636789	1.267278810959783	1	1.267278810959783	1.0244669928636789	1.6932987802291457	1.2487352446450581	15 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	4.2137196911201729	4.0343133200059897	3.0368483967089608	2.1791903654283376	1	2.1791903654283376	3.0368483967089608	4.0343133200059897	4.2137196911201729	10 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	15.881059166785544	12.283964951638845	7.901499671464304	4.6872838408625936	1	4.6872838408625936	7.901499671464304	12.283964951638845	15.881059166785544	5 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-114.21620644319169	-73.545230658671855	-42.457494398519813	-20.616697249807991	1	-20.616697249807991	-42.457494398519813	-73.545230658671855	-114.21620644319169	1 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-34.422263151523467	-20.760664817745713	-13.908741675007629	-4.9585418626571256	1	-4.9585418626571256	-13.908741675007629	-20.760664817745713	-34.422263151523467	Axial load (KN)




20 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.45898254858281684	1.0504415643644032	0.80023641447588734	1.0299490716999498	1	1.0299490716999498	0.80023641447588734	1.0504415643644032	0.45898254858281684	15 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	0.91491951099862279	1.0181394038946903	0.99251215164836259	1.0124954945678741	1	1.0124954945678741	0.99251215164836259	1.0181394038946903	0.91491951099862279	10 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.2983426814989905	1.2025523578952595	1.0642208797692032	1.0270737748790297	1	1.0270737748790297	1.0642208797692032	1.2025523578952595	1.2983426814989905	5 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.8536912187855838	1.468753662347654	1.1835241824708707	1.0543895998544845	1	1.0543895998544845	1.1835241824708707	1.468753662347654	1.8536912187855838	1 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.4230224591702481	1.5888297453872195	1.3166360190292026	1.0361652830504662	1	1.0361652830504662	1.3166360190292026	1.5888297453872195	2.4230224591702481	shear lag Index




20 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.7077434709962342	0.27705755623727407	-2.0327081464130115	1.0755865492583183	1	1.0755865492583183	-2.0327081464130115	0.27705755623727407	1.7077434709962342	15 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.5511619901858218	1.3223392940866876	1.2183518436258265	1.0388637160946241	1	1.0388637160946241	1.2183518436258265	1.3223392940866876	1.5511619901858218	10 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.6118705357165126	1.3592283184039595	1.2036581870949752	1.0400468582967395	1	1.0400468582967395	1.2036581870949752	1.3592283184039595	1.6118705357165126	5 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.6647576365883072	1.4124680966199383	1.1996150674143407	1.0393072701120303	1	1.0393072701120303	1.1996150674143407	1.4124680966199383	1.6647576365883072	1 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	2.0428985833116462	1.5306853110844032	1.1346426454092269	1.0670290364244468	1	1.0670290364244468	1.1346426454092269	1.5306853110844032	2.0428985833116462	shear lag Index




20 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-7.37608	-7.6683199999999996	-5.0887799999999999	-2.5085900000000003	0	2.5085900000000003	5.0887799999999999	7.6683199999999996	7.37608	20 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-4.2237600000000004	2.8677900000000007	5.416170000000001	8.5418099999999999	6.1973000000000003	13.55899	15.593729999999999	18.204429999999999	10.5284	15 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-77.789210000000011	-62.677790000000002	-43.067999999999998	-21.570340000000002	0	21.570340000000002	43.067999999999998	62.677790000000002	77.789210000000011	15 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-72.967529999999996	-52.932079999999999	-27.62443	-4.4345999999999988	11.00469	38.70608	58.511569999999999	72.423500000000004	82.610890000000012	10 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-228.71418	-165.84611999999998	-106.20345	-51.631569999999996	0	51.631569999999996	106.20345	165.84611999999998	228.71418	10 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-232.64044000000001	-161.06712999999999	-94.868599999999986	-38.435869999999994	5.3585699999999994	64.827269999999999	117.53830000000001	170.62510999999998	224.78791999999999	5 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-414.94673	-278.27890000000002	-169.36293000000001	-80.434440000000009	0	80.434440000000009	169.36293000000001	278.27890000000002	414.94673	5 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-388.58633999999995	-277.45956999999999	-172.29988	-81.791520000000006	-8.537469999999999	79.077359999999999	166.42597999999998	279.09823000000006	441.30712	1 Story	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-466.07396999999997	-311.56978000000004	-191.27475000000001	-90.906829999999999	0	90.906829999999999	191.27475000000001	311.56978000000004	466.07396999999997	1 Story-Creep(C)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-403.89485999999999	-326.21597000000003	-205.51179999999999	-109.50588999999999	0.8424299999999999	72.307770000000005	177.0377	296.92359000000005	528.25307999999995	20 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	1.6988688622464621	2.9374776112177883	2.5162135123360172	2.1878866603198164	1	2.1878866603198164	2.5162135123360172	2.9374776112177883	1.6988688622464621	15 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	7.5068802483304857	6.5811485830132419	5.3169666751176088	3.5172349243822407	1	3.5172349243822407	5.3169666751176088	6.5811485830132419	7.5068802483304857	10 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	41.949236456741254	31.841537947624087	21.934639278762806	12.097867528090518	1	12.097867528090518	21.934639278762806	31.841537947624087	41.949236456741254	5 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	-51.690620289148896	-32.690976366534827	-19.493594706628542	-9.2623880376739258	1	-9.2623880376739258	-19.493594706628542	-32.690976366534827	-51.690620289148896	1 Story-Creep(T)	-6	-4.5	-3	-1.5	0	1.5	3	4.5	6	627.05872297995086	352.46084541148826	210.15122918224662	85.832377764324647	1	85.832377764324647	210.15122918224662	352.46084541148826	627.05872297995086	Axial load (KN)
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