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1. Study the method of solution of the software in use in the investigation

slabls’6eam

density concrete and 1.0 for normal density concrete. Refer to Table 2-1 for
determination of concrete type.
1. < 8MPa
When the value of d is greater than 300mm, allowable stress v, obtained from the above three
equations shall be multiplied by 1300/(1000+d) as required by CSA A23.3-14/04 code.

The allowable shear stress around drops when waffle slabs are used is computed as
2)4/(‘;. for ACI,
V. =40.20 ¢c}.\/—fz for CSA A23.3-94, Eq. 2-46

0.19 ¢ay/f, for CSA A23.3-04.

For waffle slab systems with valid ribs defined earlier in this chapter, the allowable shear stress is

increased by 10% for ACI designs.”!

The factored shear force ¥, in the critical section, is computed as the reaction at the centroid of the
critical section (e.g., column centerline for interior columns) minus the self-weight and any
superimposed surface dead and live load acting within the critical section. If the section is
considered open, two 45 degree lines are drawn from the column corners to the nearest slab edge
(lines AF and DE in Figure 2-19) and the self-weight and superimposed surface dead and live
loads acting on the area ADEF are omitted from V,.

The factored unbalanced moment used for shear transfer, My,,pq. is computed as the sum of the
joint moments to the left and right. Moment of the vertical reaction with respect to the centroid of
the critical section is also taken into account by

Myppat = ('u.'u.'.g,’i - A'{::Arlgh/) = y:/:g Eq.2-47

90. CSA A23.3-14, 13.3.4.3; CSA A23.3-04, 13.
91.ACI 318-14, 8.8.1.5,9.8.1.5; ACI 318-11, 8.
8.11.8; AC1 318-99, 8.11.8

343
13.8; ACI 318-08, 8.13.8; ACI 318-05, 8.11.8; ACI 318-02,
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where

M, et = factored bending moment at the joint on the left hand side of the joint,

My right factored bending moment at the joint on the right hand side of the joint,
& factored shear force in the critical section described above,

Cq = location of the centroid of the critical section with respect to the column
centerline (positive if the centroid is to the right in longitudinal direction with
respect to the column centerline).

The punching shear stress computed by the program is based on the following92

v,

u
V,=— Eq.2-48
u Ac
where
Ve = factored shear force in the critical section described above,
A, = area of concrete, including beam if any, resisting shear transfer.

Under conditions of combined shear, ¥, and unbalanced moment, My, 5., 7,My,1pqy is assumed to
be transferred by eccentricity of shear about the centroidal axis of the critical section. The shear

stresses computed by the program for this condition correspond to®>

V,, J"-‘Munbal CAB

L) Eq. 2-49
4, 7
V, YMubaccp
Vet At Eq. 2-50
4. Je
92. ACI 318-14, 8.4.4.2.3; ACI 318-11, 11.11.7.2; ACI 318-08; 11.11.7.2; ACI 318-05, 11.12.6.2; ACI 318-
02, 11.12.6.2; ACI 318-99, 11.12.6.2; CSA A23.3-14, 13.3.5; CSA A23.3-04, 13.3.5; CSA A23.3-94,

134.5

93.ACI 318-14, R8.4.4.2.3; ACI 318-11, R11.11.7.2; ACI 318-08, R11.11.7.2; ACI 318-05, R11.12.6.2;
ACI 318-02, R11.12.6.2; ACI 318-99, R11.12.6.2; CSA A23.3-14, 13.3.5.5; CSA A23.3-04, 13.3.5.5:
CSA A23.3-94, 13.4.5.5; Ref. [24]
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where

M, pa = factored unbalanced moment transferred directly from slab to column, as
described above,

Py = -z Eq2-51
is a fraction of unbalanced moment considered transferred by the eccentricity
of shear about the centroid of the assumed critical scction,94

c = distance from centroid of critical section to the face of section where stress is
being computed,

T - property of the assumed critical section analogous to polar moment of inertia.

Factor y¢in Eq. 2-51 is calculated as®
4

1
PO T . S—— Eq. 2-52
T 14(213)by /b,
where
b; = width of critical section in the direction of analysis,
b, = width of the critical section in the transverse direction.

Ifan ACI 318 standard is selected then the program provides an option to use an increased value”®
of 7. For edge and corner columns with unbalanced moment about an axis parallel to the edge, the

value can be increased to 1.0 if the factored shear force at the support doesn’t exceed 0. 75¢V . for
edge columns and 0.5¢V for corner columns. For ACI 318-99, ACI 318-02, and ACI 318-05,
condition that reinforcement ratio in the effective slab width doesn’t exceed 0.375p, must also be
satisfied to apply the increase. For interior columns and for edge columns with unbalanced
moment perpendicular to the edge, jrcan be increased 25% but the final value of yrcannot exceed
1.0. The increase can be applied if the shear doesn’t exceed 0.4¢V,.. Also, the net tensile strain in
the effective slab has to exceed 0.010 for the ACI 318-08, ACI 318-11, and ACI 318-14. For
earlier ACI 318 editions, the condition that reinforcement ratio does not exceed 0.375p; applies.

spSlab calculates v, as the absolute maximum of v 4 g and v¢p. Local effects of concentrated loads
are not computed by spSlab and must be calculated manually.

94. ACI 318-14, 8.4.4.2.1, 8.4.4.2.2; ACI 318-11, 11.11.7.1; ACI 318-08, 11.11.7.1; ACI 318-05, 11.12.6.1;
ACI 318-02, 11.12.6.1; ACI 318-99, 11.12.6.1; CSA A23.3-04, Eq. 13-8; CSA A23.3-94, Eq. 13-8

95.ACI 318-14, 8.4.2.3.2; ACI 318-11, 13.5.3.2; ACI 318-08, 13.5.3.2; ACI 318-05, 13.5.3.2; ACI 318-02,
13.5.3.2; ACI 318-99, 13.5.3.2; CSA A23.3-04, Eq. 13-8; CSA A23.3-94, Eq. 13-7

96. ACI 318-14, 8.4.2.3.4; ACI 318-11, 13.5.3.3; ACI 318-08, 13.5.3.3; ACI 318-05, 13.5.3.3; ACI 318-02,
13.5.3.3; ACI 318-99, 13.5.3.3;
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2. Study the code definition of the solution being investigated (CL. 13.10.2 CSA A23.3-2019)

7.5 Slab reinforcement

13.10 Slab reinforcement

13.10.1 General
Reinforcement in each direction for two-way slab systems shall be determined from moments at critical
sections but shall be not less than that required by Clause 7.8.1

Note: Where strict crack control is @ concern, slabs with drop panels, parti ly in @ corosive con
require additiona! reinforcement in the negative middie strip region to limit crocking. This gdditional reinforcement
is not included in the c of moment resi: The of required to limit cracking is generally

more thon thot required by Clouse 7.8.1

13.10.2 Shear and moment transfer
When gravity load, wind, earthquake, or other lateral forces cause transfer of moment between slab
and column, a fraction of unbalanced moment given by

]

n=1-y Equation 13.25

shall be transferred by flexural reinforcement placed within a width bs.
Note: For exterior supports, including corner columns, Clouse 13.10.3 satisfies this requirement

13.10.3 Exterior columns

Reinforcement for the total factored negative moment transferred to the exterior columns shall be
placed within a band width bs. Temperature and shrinkage reinforcement determined as specified in
Clause 7.8.1 shall be provided in that section of the slab outside of the band region defined by bs, or as
required by Clause 13.10.9.

13.10.4 Spacing

Except for portions of slab area that are of cellular or ribbed construction, spacing of reinforcement at
critical sections shall not exceed the following limits:

Negative reinforcement in the band defined by bs 1.5h;, but s < 250 mm
Remaining negative moment reinforcement: 3h, but s <500 mm
Positive moment reinforcement: 3h,, but s < 500 mm

In the slab over cellular spaces, reinforcement shall be provided as required by Clause 7.8.

by = width of slab extending 1.5h; past the sides of the column
i

M
Forces to be transmitted by
slab-column connection

Shear stresses on
critical section due
to Vyand (1-y)My

span direction
being considered

&
Fig. N13.10.2 Shear and moment transfer at slab-column connections

7-21




PROJECT NAME: DEMO PORTFOLIO PAGE: 5
PROJECT NO: 202402 DATE: 2024 JAN 18

ENGINEER: O.S.

REV. DATE: 2024 JAN 18

3. Summarize concepts and definitions:

a)

b)

d)

The unbalanced moment is the moment that is drawn to a column in a column slab/beam
assembly.

If you imagine a three-column frame perfectly symmetric with respect to geometry and
load, there would be no rotation at the center column joint and therefore no moment
would be drawn into the column. The moments on either side of the center column joint
would "balance".

That being said, if you take that same frame and make one slab/beam span twice as long
as the other, the moment on either side of the center column joints would be unbalanced
and a portion (not all) of that unbalanced moment would be supported by the column
through two components of force transfer namely:

a. eccentric punching shear Y, and

b. flexure in the slab/column joint f-

Functionally, the unbalanced moment is represented by the vertical step in the moment
diagram that manifests itself where the slab/beam system passes over the columns.
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4. Study the output of the software in use in the investigation

2.8. Bottom Bar Development Lengths

Long Bars Short Bars
Span Strip Bars Devlen Bars Devlen
in in
1 Column - -

Middle = -

N

Column | 4-#15 1200, -
Middle | 12-#15 12.00 -

Column | 12-#15 12.00 -
Middle | 9-#15 1200 -

w

>

Column - -
Middle

o

Column‘l s#15 1200 -
Middle | 5#15  1228) -

(=]

Column | 5#15 12.00 -
Middle | 9-#15 12.00 -

-~

Column
Middle | -

|

2.9. Flexural Capacity

Top Bottom
Span Strip X Asop OM,- M,- Comb Pat Status Acpor  OM+ M+ Comb Pat Status
ft in? k-t k-ft in? k-ft k-ft

1 Column 0.000 248 -75.94 0.00 U1 Al OK 000 000 0.0 U1 Al OK
1925 248 -7594  -6.66 U2 Al OK 000 000 0.0 Ut Al OK
3250 248 -7594 -18.91 U2 Al OK 000 000 0.0 U1 Al OK
‘ 3575 248 -7594 -22.91 U2 Al OK 000 000 0.0 U1 Al OK

5500 248 -7594 -54.17 U2 Al OK 000 000 000 U1 Al OK

| 6500 248 -7594 -75.65 U2 Al — 000 000 0.0 Ul Al —

Middle 0.000 155 -48.75 0.00 Ut Al OK [ 000 000 000 UtAI OK
1.925 155 -48.75 0.00 U2 Al OK 000 000 000 Ut Al OK

3.250 155 -48.75 0.00 U2 Al OK 000 000 0.0 U1 Al OK

3.575 155 -48.75 0.00 U2 Al OK 000 000 000 U1 Al OK

4.290 156 -48.75 0.00 U2 Al OK 000 000 0.0 U1 Al OK

5290 372 -112.91 0.00 U2 Al OK 000 000 0.0 U1AI  OK

5500 372 -112.91 0.00 U2 Al OK | o000 000 000 UTAI  OK

6500 372 -112.91 0.00 U2AIl — 000 000 000 ULAI -

left span 0.000 248 7594 -31.32 u2st - 124 3897 0.0 Ut Al —
1000 248 -7594 -17.55 U2s1t  OK 124 3897 077 uU3s3 OK

2805 248 -7594 -11.85 U20dd OK 124 3897 225 U3 Even OK

3000 230 -7066 -12.52 U2 0dd OK 124 3897 235 U3 Even OK

| 3.805 156 -4840 -16.67 U2 0dd OK 124 3897 1.82 U3 Even OK

3.975 155 -4840 -17.80 U2 0dd OK 124 3897 153 U3 Even OK

5250 155 -48.40 -29.09 U20dd OK 124 3897 0.0 UTAI  OK

6.140 155 -4840 -39.69 U2 0dd OK 124 3897 000 U1 Al OK

6525 239 -7320 -44.88 U20dd OK 124 3897 0.0 Ut Al OK
7440 372 -11091 -53.94 U2 0dd OK | 124 3897 000 Ut Al OK

7.800 372 -11091 -64.89 U2 Al OK | 124 3897 000 UTAI  OK

8.800 558 -15961 -86.38 U2 Al OK | 124 3897 0.00 UTAI  OK
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-128.74 - 37.06 = -165.8

- 4658

Moment left of the support
is the end of the span on
the left

Moment right of the
support is the start of the
span on the right

-204.69 - 51.17 = -255.86

right span

Top Bottom
Span Strip X Ay  OM,- M,- Comb Pat Status Ajpt  OM+ M+ Comb Pat Status
ft in? k-ft k-ft in? k-ft k-ft
9.500 558 -159.61 -102.99 U2 All OK 124 3897 0.00 Ut Al OK
10.500 558 -159.61 (©128.74 U2 All - 124 3897 0.00 Ut All -
left span 0000 372 -117.01 072 U281  — 372 11701 0.0 Ut Al —
1.000 372 -117.01 0.00 U2 s1 OK 372 117.01 0.52 U3 S3 OK
3.000 372 -117.01 -0.62 U2 Odd OK 372 117.01 1.57 U3 Even OK
3.975 372 -117.01 -1.34 U2 Odd OK 372 117.01 1.02 U3 Even OK
5.250 372 -117.01 -3.23 U2 Odd OK 372 117.01 0.00 Ut Al OK
6.525 372 -117.01 6.71 U2 Odd OK 372 117.01 0.00 U1 All OK
9.500 372 -117.01 25.7. U2 All OK 372 117.01 0.00 Ut All OK
10.500 372 -117.01 @@/ U2 All - 372 117.01 0.00 Ut Al -
right span 0.000 558 -159.61 (-204.69, U2 All - 372 115.25 0.00 Ut All -
5 . . - 372 11525 0.00 ut Al -
1.000 558 -159.61 '153.92. U2 All OK 372 115.26 0.00 Ut Al OK
4.401 558 -159.61 -11.45 U2 s2 OK 372 115.25 0.00 U1 Al OK
5.417 279 -8487 0.00 U1 All OK 372 115.25 16.72 U2 All OK
7.272 279 -84.87 0.00 Ut All OK 372 11525 54.72 U2 All OK
8.287 0.00 0.00 0.00 Ut All OK 372 11525 7113 U2 All OK
8.729 0.00 0.00 0.00 Ut All OK 372 11625 77.31 U2 All OK
11.750 0.00 0.00 0.00 Ut All OK 372 11525 103.74 U2 All OK
13.158 0.00 0.00 0.00 Ut All OK 3.72 11525 106.69 U2 All OK
15.354 0.00 0.00 0.00 U1 All OK 372 11525 99.34 U2 All OK
15.796 0.00 0.00 0.00 U1 All OK 372 11525 96.10 U2 All OK
16.796 124 -38.22 0.00 U1 All OK 3.72 11525 86.62 U2 All OK
18.667 124 -38.22 0.00 U1 All OK 372 11525 60.80 U2 All OK
19.667 217  -64.59 0.00 U1 All OK 372 11525 4266 U2 All OK
23.083 217 -64.59 -56.35 U2 83 OK 372 11525 0.00 Ut All OK
23.500 217 6459 -72.95 u2 All - 372 11525 0.00 U1 Al -
0.000 3.72 -117.01 (—51{7\) U2 All -— 279 8760 0.00 U1 All -
1.000 372 -117.01 -38.4 Uz All OK 279 8760 0.00 U1 All OK
5.350 372 -117.01 0.00 Ut All OK 279 8760 10.11 U2 Al OK
6.350 0.00 0.00 0.00 Ut All OK 279 8760 2475 u2 Al OK
8.729 0.00 0.00 0.00 Ut All OK 279 8760 5154 U2 Al OK
11.750 0.00 0.00 0.00 Ut All OK 279 8760 69.16 Uz Al OK
13.158 0.00 0.00 0.00 Ut All OK 279 8760 7113 U2 Al OK
15.354 0.00 0.00 0.00 U1 Al OK 279 8760 66.23 U2 Al OK
18.225 0.00 0.00 0.00 U1 Al OK 279 8760 4522 U2 All OK
19.225 434 -13643 0.00 U1 All OK 279 8760 34.02 U2 All OK
23.083 434 -13643 -14.09 U283 OK 279 8760 0.00 U1 All OK
23.500 434 -136.43 -18.24 U2 All -— 279 8760 0.00 U1 All -
4 Column 0.000 217 -64.59 -49.68 U2 83 - 0.00 0.00 0.00 U1 All -
0.417 217 -64.59  -46.54 U2 83 OK 0.00 0.00 0.00 U1 Al OK
3.597 217 -64.59 -30.32 U2 All OK 0.00 0.00 0.00 Ut Al OK
4.597 1.24 -38.22 -28.09 U2 Odd OK 0.00 0.00 0.00 U1 Al OK
4.850 124 -38.22 -27.83 U2 Odd OK 0.00 0.00 0.00 Ut All OK
6.750 1.24 -38.22 -27.59 U2 Odd OK 0.00 0.00 0.00 Ut Al OK
8.650 1.24 -38.22 -30.35 U2 Odd OK 0.00 0.00 0.00 Ut Al OK
8.903 124 -38.22 -30.94 U2 0dd OK 0.00 0.00 0.00 U1 All OK
9.903 217  -64.59 -34.39 U2 All OK 0.00 0.00 0.00 U1 All OK
10.550 217 -6459 -37.33 U2 All OK 0.00 0.00 0.00 Ut All OK
11.550 279 -81.07 -42.79 U2 All OK 0.00 0.00 0.00 ut Al OK
13.083 279 -81.07 -53.34 U2 Al OK 0.00 0.00 0.00 Ut All OK
13.500 2.79 -81.07 -56.80 U2 s4 - 0.00 0.00 0.00 ut Al -
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Top Bottom
Span Strip XA O M. CombPat Status | A, OM#+  M#+ CombPat Status
ft in? K-ft k-t i? ko kR
Middle 0.000 434 -11845 -12.42 U2 S3 - 0.00 0.00 0.00 U1 All -
| 0417 434 -11845 -1164 U2S3 OK 000 000 000 UTAI  OK
2203 434 -11845 886  U2AI OK 000 000 000 UTAI  OK
3.203 0.93 -28.99 -7.89 U2 All OK 0.00 0.00 0.00 U1 All OK
4850 093 2899 696  U20dd OK 000 000 000 UTAI  OK
6750 093 2899 690 U20dd OK | 000 000 000 UTAI OK
8.650 0.93 -28.99 -7.59 U2 0dd OK . 0.00 0.00 0.00 Ut All OK
10.297 0.93 -28.99 -9.03 U2 All OK 0.00 0.00 0.00 U1t All OK
11.297 217 -64.59 -10.33 U2 All OK 0.00 0.00 0.00 U1 All OK
13083 217 6459 -1334  U2AI  OK 000 000 000 UTAI OK
13500 217 -6459 -1420 U2S4 — 000 000 000 UTAI -
5Column | 0000 279 -8107 -8808  U2AI - 248 7620 000 UTAI  —
0.208 279 -81.07 -82.30 U2 All — 248 76.29 0.00 U1 All -
0.417 279 -81.07 -76.61 U2 All OK 2.48 76.29 0.00 U1 All OK
4.833 279 -81.07 0.00 U1 All OK 248 76.29 16.48 u2 All OK
5.833 1.55 -47.23 0.00 U1 All OK 248 76.29 28.87 U2 All OK
8.354 1.55 -47.23 0.00 U1 All OK 248 76.29 52.92 U2 All OK
9.354 0.00 0.00 0.00 U1 All OK 248 76.29 59.65 U2 All OK
9.896 0.00 0.00 0.00 U1 All OK 248 76.29 62.61 U2 All OK
13.146 0.00 0.00 0.00 U1 All OK 248 76.29 70.46 U2 All OK
14.250 0.00 0.00 0.00 U1 All OK 248 76.29 69.25 U2 All OK
18.021 0.00 0.00 0.00 U1 All OK 248 76.29 50.33 u2 All OK
18.563 0.00 0.00 0.00 U1 All OK 248 76.29 4573 U2 All OK
19.571 248 -76.29 0.00 U1 All OK 248 76.29 35.90 u2 All OK
22.083 248 -76.29 0.00 U1 All OK 248 76.29 465 U2 sS4 OK
23092 465 -137.05 -1498  U2AI  OK 248 7620 000 UTAI  OK
27.500 465 -137.05 -131.18 U2 All OK 248 76.29 0.00 U1 All OK
27.750 465 -137.05 -139.02 U2 All -— 2.48 76.29 0.00 U1 All —
28.500 465 -137.05 -163.35 u2 All - 248 76.29 0.00 U1 Al -
Middle 0.000 217 -68.06 -22.02 U2 All - 1.55 48.54 0.00 U1 All --
0.417 217 -68.06 -19.15 U2 All OK 1.55 48.54 0.00 U1 All OK
5.375 -l § -68.06 0.00 U1 All OK 1.55 48.54 15.59 U2 All OK
6.375 0.00 0.00 0.00 u1 All OK 135 48.54 23.27 U2 All OK
9896 000 000 000 UTAI OK 155 4854 4174  U2AI  OK
13.146 0.00 0.00 0.00 U1 All OK 1.55 48.54 46.97 U2 All OK
14.250 0.00 0.00 0.00 U1 All OK 1.55 48.54 46.17 U2 All OK
18.021 0.00 0.00 0.00 U1 All OK 1.55 48.54 33.55 U2 All OK
20.391 0.00 0.00 0.00 U1 All OK 1.55 48.54 17.81 U2 All OK
21.391 3.10 -94.22 0.00 U1 All OK 1.55 48.54 9.35 U2 Al OK
27.500 3.10 -94.22 -32.79 u2 All OK 1.55 48.54 0.00 U1 All OK
28.500 3.10 -94.22 -40.84 U2 All — 1.55 48.54 0.00 U1 All -
6 Column 0.000 465 -137.05 -97.60 U2 All - 1.55 48.65 0.00 U1 All -
1.000 465 -137.05 -74.96 U2 All OK 1.55 48.65 0.00 Ut Al OK
2.200 465 -137.05 -50.88 U2 All OK 1.55 48.65 0.00 U1 All OK
3.200 3.10 -94.22 -35.45 U2 Odd OK 1.56 48.65 0.00 U1 All OK
3630 310 -9422 -3028 U20dd OK 155 4865 000 U1AI  OK
4.630 1.55 -48.54 -19.78 U2 0dd OK 1.55 48.65 0.40 U3 Even OK
4.850 1.55 -48.65 -17.77 U2 0dd OK 1.55 48.65 1.65 U3 Even OK
6.250 1.55 -48.65 -8.56 U3 O0dd OK 1.55 48.65 8.14 U2 Even OK
8000 155 -4865 466  U30dd OK 155 4865 1141  U2Even OK
8.150 1.55 -48.65 -4.63 U3 0dd OK 1.55 48.65 11.34 U2 Even OK
8.370 1.55 -48.65 -4.64 U3 0dd OK 1.55 48.65 11.16 U2 Even OK
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Span Strip X A OM: M,- CombPat Status | A,.. OM#+ M+ CombPat Status
ft in? k-ft kAt w2kt ke

9.370 248 -76.58 -6.00 U3 Odd OK 155 48.65 8.92 U2 Even OK

12.000 248 -76.58 -28.53 U2 All OK 1.55 48.65 0.00 U1 All OK

12.500 248 -76.58 -37.99 U2 All --- 1.55 48.65 0.00 U1 All --

Middle 0.000 3.10 -97.25 -27.24 U2 All -— 279 87.68 0.00 U1 All -

1.000 3.10 -97.25 -18.74 U2 All OK 279 87.68 0.00 U1 All OK
2420 3.10 -97.25 -9.88 Uz All OK 279 87.68 0.00 U1 All OK
3.420 279 -87.77 -6.05 U2 Odd OK 279 87.68 0.00 U1 All OK
4.850 279 -87.68 -2.66 U2 Odd OK 2.79 87.68 1.10 U3 Even OK
6.250 2.79 -87.68 -1.00 U3 Odd OK 279 8768 5.42 U2 Even OK
8.000 279 -87.68 -0.37 U3 Odd OK 279 87.68 761 U2 Even OK
8.150 279 -87.68 -0.35 U3 Odd OK 279 87.68 7.56 U2 Even OK

12.000 279 -87.68 0.00 U2 All OK | 279 87.68 0.00 U1 Al OK

12.500 279 -87.68 0.34 U2 Al - 279 87.68 0.00 U1 All -—

7 Column 0.000 248 -76.58 -42.97 U2 Al - 0.00 0.00 0.00 U1 All
0.500 248 -76.58 -32.90 U2 All OK 0.00 0.00 0.00 U1 All OK
0.655 2.48 -76.58 -30.09 U2 All OK 0.00 0.00 0.00 U1 All OK
1.655 217 -67.38 -14.81 U2 All OK 0.00 0.00 0.00 U1 All OK
1.725 217 -67.38 -13.92 U2 All OK 0.00 0.00 0.00 U1 All OK
2.000 217 -67.38 -10.74 U2 All OK 0.00 0.00 0.00 U1 All OK
2775 217 -67.38 -4.05 u2 All OK 0.00 0.00 0.00 U1 All OK
4.000 217 -67.38 0.00 U1 All OK 0.00 0.00 0.00 U1 All OK
Middle 0.000 279 -87.68 0.00 U2 All - 0.00 0.00 0.00 U1 All -

0.500 279 -87.68 0.00 U2 All OK 0.00 0.00 0.00 U1 All OK
1.725 279 -87.68 0.00 U2 Al OK 0.00 0.00 0.00 U1 All OK
2.000 279 -87.68 0.00 U2 All OK 0.00 0.00 0.00 U1 All OK
2775 279 -87.68 0.00 U2 Al OK 0.00 0.00 0.00 U1 All OK
4.000 2.79 -87.68 0.00 U1 All OK 0.00 0.00 0.00 U1 All OK

2.10. Slab Shear Capacity
Span Strip b d, B Ve OV, Vu Xy
in in kip kip ft
Column 63.00 6.84 0210 1.000 5059 1766 4.93
Middle 81.00 6.84 0210 0000 6504 000 0.0
Column 63.00 684 0210 0813 5059 2579 893
Middle 19500 6.84 0210 0.187 15658 592 893
Column 12150 6.84 0210 0800 9756 4648 157
Middle 136.50 6.84 0210 0200 10961 1162 157

=N

N

w

4 Column  36.00 684 0210 0.800 2891 776 1251
Middle 36.00 684 0210 0200 2891 1.84 1251
5 Column  69.00 684 0210 0.800 5541 29.87 2693
Middle 69.00 684 0210 0200 5541 747 2693
6 Column  75.00 6.84 0210 0810 6022 2159 1.57
Middle 141.00 6.84 0210 0.190 113.22 5.05 1.57
7 Column  75.00 6.84 0210 1.000 6022 15.74 1.07

Middle  141.00 6.84 0210 0.000 113.22 0.00 0.00

2.11. Flexural Transfer of Negative Unbalanced Moment at Supports

Support Width Width-c d M,., Comb Patt ¥e Asreq A,pov  Add Bars
in in in k-ft in? in?

1 32.25 3225 7.59 4923 U2 Odd 0.542 0.856 1.860 -

2 40.50 40.50 7.59 90.06 U2 Al 0.542 1.593 3.720 -




PROJECT NAME: DEMO PORTFOLIO
PROJECT NO: 202402

ENGINEER: O.S.

PAGE: 10
DATE: 2024 JAN 18
REV. DATE: 2024 JAN 18

Support Width Width-c d M,,, Comb Patt Y Agreq A.oov  Add Bars
in in in k-ft in? in?
3 38.50 38.50 7.59 3126 U2 Al 0.600 0.593 2170 -
4 38.50 38.50 7.59 3927 U2 Al 0.600 0.749 2.790 -
5 40.50 40.50 7.59 8155 U2  Odd 0.542 1.435 2.790 -
6 40.50 40.50 7.59 712 U2  Odd 0.600 0.133 11550 -
2.12. Punching Shear Around Columns
2.12.1. Critical Section Properties
Support Type by b, bo davg ce Cety Cyrigh) A Jo
in in in in in in in in? int
1 Rect (31590 (19.56 > 10234 7.59 000 (15790  @579)  776.25 1.1623e+005
2 Rect 31.59 19.59 102.34 7.59 0.00 15.79 15.79 776.25 1.1623e+005
3 Rect 17.59 17.59 70.34 7.59 0.00 8.79 8.79 533.53 28777
4 Rect 17.59 17.59 70.34 7.59 0.00 8.79 8.79 533.53 28777
5 Rect 31.59 19.59 102.34 7.59 0.00 15.79 15.79 776.25 1.1623e+005
6 Rect 19.59 19.59 78.34 7.59 0.00 9.79 9.79 594.21 39412
2.12.2. Punching Shear Results
Support Ve Vu M, Comb  Patt Yo Vu oV,
kip psi k-ft psi psi
1 7 454 -48.79 u2 Al 0.458 81.9 2124
2 134.7 u2 Al 0.458 202.0 2124
3 60.11 127 u2 Al 0.400 158.5 2124
4 44.71 83.8 39.27 u2 Al 0.400 141.4 2124
5 73.79 95.1 -79.35 u2 Al 0.458 154.4 2124
6 40.07 67.4 5.33 U2 Al 0.400 73.8 2124

2.13. Integrity Reinforcement at Supports

The sum of bottom reinforcement crossing the perimeter of the support on all sides shall not be less than the below listed values.

Notes:
Support Vie A
kip in?
1 29.830 0.994
2 107.444 3.581
3 61.108 2.037
4 45.473 1.516
5 75.897 2.530
6 35.288 1.176

2.14. Material TakeOff
2.14.1. Reinforcement in the Direction of Analysis

Top Bars
Bottom Bars
Stirrups
Total Steel
Concrete

1526.
1273.

0.
2800.
1199.

8 Ib
4 b
0lb
2 b
2 ft*

<=>

<=>

<=>

<=>

<=>

15.42 Ib/t
12.86 Ib/ft

0.00 Ib/ft

28.28 Ib/ft
12.11 fft

<=>

<=>

<=>

<=>

<=>

1.008 Ib/ft?

0.841

Ib/ft?

0.000 Ib/ft2
1.849 Ib/ft?
0.792 ft/fi2
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5. Verify the output of the software and the method of solution

Joint support 2 (Col. G/3):

Envelope at the joint:

€, =0
Fromthe left = @10.5 = —128.74 — 37.06 = —165.8 k. ft M, gpr
From the right = @0.0 = —204.69 — 51.17 = —255.86 k. ft Mgi¢cur !
Unbalanced moment, M, = (Mygrr = Mgigur) = Vy-Cq4 /
—165.8 — —255.86/— V,,(0) = 90.06 k. ft | criticalsection

Support 2:
b; =131.59n, b, = 19.59 in, b, = 2(by + by) = 102.34 in
davg =7.591in, | Ac=776.25in? | J. = 1.1632 %10 in*

7 104.56
Y™ 776.25

* 1000 =|134.7|psi

c4g = 15.791In

Yo ¥ Munb i (1000 * 12) * CaB
2: 7
C

| 0.458 +[90.06]x (1000 * 12) * 15.79
Vag 11632 % 1015

= 67.2psi

v, = 134.7 + 67.2 = 202 pst
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