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REACTION FOR PILE AND FOUNDATION

PHASE 1
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 1 ENVSER -0.14 0.03 14.00 25 PASS
FOUNDATION 3 ENVSER 0.21 0.52 19.00 25 PASS
FOUNDATION 13 ENVSER -0.22 -0.05 16.00 25 PASS
FOUNDATION 15 ENVSER 0.16 -0.20 16.00 25 PASS
FOUNDATION 75 ENVSER 2.24 -0.16 14.00 25 PASS
FOUNDATION 79 ENVSER 2.63 0.09 17.00 25 PASS
FOUNDATION 87 ENVSER -1.03 -0.01 15.00 25 PASS
FOUNDATION 91 ENVSER -0.71 -0.14 12.00 25 PASS
FOUNDATION 146 ENVSER 0.08 0.03 15.00 25 PASS
FOUNDATION 161 ENVSER 0.39 0.22 18.00 25 PASS
FOUNDATION 176 ENVSER -0.14 0.24 19.00 25 PASS
FOUNDATION 191 ENVSER 0.02 0.17 18.00 25 PASS
FOUNDATION 561 ENVSER -0.10 -0.02 16.00 25 PASS
FOUNDATION 562 ENVSER 0.01 0.02 17.00 25 PASS
FOUNDATION 563 ENVSER 0.29 -0.08 16.00 25 PASS
FOUNDATION 564 ENVSER 0.31 0.13 17.00 25 PASS
FOUNDATION 565 ENVSER 0.31 -0.06 17.00 25 PASS
FOUNDATION 566 ENVSER 0.29 0.16 16.00 25 PASS
FOUNDATION 567 ENVSER -0.02 0.10 17.00 25 PASS
FOUNDATION 568 ENVSER -0.10 0.12 16.00 25 PASS
FOUNDATION 572 ENVSER 0.04 0.05 16.00 25 PASS
FOUNDATION 573 ENVSER 0.06 0.03 16.00 25 PASS
FOUNDATION 574 ENVSER 0.13 0.03 17.00 25 PASS
FOUNDATION 575 ENVSER 0.17 -0.03 18.00 25 PASS
FOUNDATION 576 ENVSER 0.17 0.06 18.00 25 PASS
FOUNDATION 577 ENVSER 0.17 0.01 18.00 25 PASS
FOUNDATION 578 ENVSER 0.17 0.09 18.00 25 PASS
FOUNDATION 579 ENVSER 0.15 0.05 18.00 25 PASS
FOUNDATION 580 ENVSER 0.07 0.05 17.00 25 PASS
FOUNDATION 584 ENVSER 0.20 0.03 17.00 25 PASS
FOUNDATION 585 ENVSER 0.03 0.06 18.00 25 PASS
FOUNDATION 586 ENVSER 0.29 0.22 20.00 25 PASS
FOUNDATION 587 ENVSER 0.15 -0.03 20.00 25 PASS
FOUNDATION 588 ENVSER 0.23 0.23 20.00 25 PASS
FOUNDATION 589 ENVSER 0.17 -0.02 20.00 25 PASS
FOUNDATION 590 ENVSER 0.15 0.25 20.00 25 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 1
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 591 ENVSER 0.37 -0.01 21.00 25 PASS
FOUNDATION 592 ENVSER 0.06 0.06 19.00 25 PASS
FOUNDATION 596 ENVSER -0.17 0.02 18.00 25 PASS
FOUNDATION 597 ENVSER -0.09 0.06 18.00 25 PASS
FOUNDATION 598 ENVSER -0.16 0.24 20.00 25 PASS
FOUNDATION 599 ENVSER -0.11 -0.02 20.00 25 PASS
FOUNDATION 600 ENVSER -0.13 0.23 20.00 25 PASS
FOUNDATION 601 ENVSER -0.12 -0.02 20.00 25 PASS
FOUNDATION 602 ENVSER -0.11 0.26 20.00 25 PASS
FOUNDATION 603 ENVSER -0.16 -0.02 21.00 25 PASS
FOUNDATION 604 ENVSER -0.10 0.03 19.00 25 PASS
FOUNDATION 608 ENVSER -0.02 -0.03 16.00 25 PASS
FOUNDATION 638 ENVSER -1.15 0.01 15.00 25 PASS
FOUNDATION 639 ENVSER -0.79 0.07 14.00 25 PASS
FOUNDATION 640 ENVSER -1.39 -0.02 14.00 25 PASS
FOUNDATION 641 ENVSER -0.95 0.14 14.00 25 PASS
FOUNDATION 642 ENVSER -0.95 -0.05 14.00 25 PASS
FOUNDATION 643 ENVSER -1.40 0.06 14.00 25 PASS
FOUNDATION 644 ENVSER -0.78 -0.02 14.00 25 PASS
FOUNDATION 645 ENVSER -1.01 0.04 14.00 25 PASS
FOUNDATION 659 ENVSER 2.40 0.02 16.00 25 PASS
FOUNDATION 660 ENVSER 3.02 0.10 16.00 25 PASS
FOUNDATION 661 ENVSER 5.06 -0.03 16.00 25 PASS
FOUNDATION 662 ENVSER 3.62 0.17 16.00 25 PASS
FOUNDATION 663 ENVSER 3.62 -0.08 16.00 25 PASS
FOUNDATION 664 ENVSER 5.05 0.08 16.00 25 PASS
FOUNDATION 665 ENVSER 2.96 -0.05 16.00 25 PASS
FOUNDATION 666 ENVSER 2.28 0.04 16.00 25 PASS
FOUNDATION 729 ENVSER -0.09 0.05 16.00 25 PASS
FOUNDATION 730 ENVSER -0.05 0.03 18.00 25 PASS
FOUNDATION 731 ENVSER -0.08 0.02 18.00 25 PASS
FOUNDATION 732 ENVSER -0.07 0.06 18.00 25 PASS
FOUNDATION 733 ENVSER -0.09 0.08 18.00 25 PASS
FOUNDATION 734 ENVSER -0.08 0.08 18.00 25 PASS
FOUNDATION 735 ENVSER -0.04 0.09 19.00 25 PASS
FOUNDATION 736 ENVSER -0.08 0.03 17.00 25 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 1
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)
FOUNDATION 752 ENVSER -0.12 -0.05 15.00 25 PASS
FOUNDATION 753 ENVSER -0.17 0.31 16.00 25 PASS
FOUNDATION 754 ENVSER 0.02 -0.26 18.00 25 PASS
FOUNDATION 755 ENVSER -0.22 -0.03 17.00 25 PASS
FOUNDATION 756 ENVSER -0.10 0.40 18.00 25 PASS
FOUNDATION 757 ENVSER -0.31 -0.11 17.00 25 PASS
FOUNDATION 758 ENVSER -0.32 0.24 16.00 25 PASS
FOUNDATION 759 ENVSER -0.06 0.76 19.00 25 PASS
FOUNDATION 760 ENVSER -0.06 0.01 18.00 25 PASS
FOUNDATION 761 ENVSER -0.08 0.21 16.00 25 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 2
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 1 ENVSER -0.14 0.31 17.00 25 PASS
FOUNDATION 3 ENVSER -0.02 0.61 20.00 25 PASS
FOUNDATION 13 ENVSER -0.14 0.19 14.00 25 PASS
FOUNDATION 15 ENVSER 0.09 0.31 17.00 25 PASS
FOUNDATION 16 ENVSER 0.07 -0.15 12.00 25 PASS
FOUNDATION 18 ENVSER -0.11 -0.29 15.00 25 PASS
FOUNDATION 69 ENVSER -0.64 -0.10 17.00 25 PASS
FOUNDATION 70 ENVSER 0.82 0.04 14.00 25 PASS
FOUNDATION 72 ENVSER -0.65 0.20 13.00 25 PASS
FOUNDATION 73 ENVSER 2.17 -0.15 18.00 25 PASS
FOUNDATION 75 ENVSER 2.50 0.45 18.00 25 PASS
FOUNDATION 79 ENVSER 2.45 0.31 14.00 25 PASS
FOUNDATION 80 ENVSER 1.00 -0.06 13.00 25 PASS
FOUNDATION 81 ENVSER 1.88 -0.30 15.00 25 PASS
FOUNDATION 82 ENVSER -0.41 -0.38 11.00 25 PASS
FOUNDATION 84 ENVSER 0.56 -0.38 12.00 25 PASS
FOUNDATION 85 ENVSER -0.52 -0.31 14.00 25 PASS
FOUNDATION 86 ENVSER -0.29 -0.05 11.00 25 PASS
FOUNDATION 87 ENVSER -0.71 0.28 12.00 25 PASS
FOUNDATION 91 ENVSER -0.79 0.37 16.00 25 PASS
FOUNDATION 142 ENVSER 0.02 -0.12 13.00 25 PASS
FOUNDATION 143 ENVSER 0.27 -0.12 15.00 25 PASS
FOUNDATION 144 ENVSER -0.22 -0.11 15.00 27 PASS
FOUNDATION 145 ENVSER -0.03 -0.16 14.00 29 PASS
FOUNDATION 146 ENVSER 0.02 0.28 18.00 31 PASS
FOUNDATION 161 ENVSER 0.30 0.36 21.00 33 PASS
FOUNDATION 176 ENVSER -0.26 0.36 21.00 35 PASS
FOUNDATION 191 ENVSER -0.08 0.31 20.00 37 PASS
FOUNDATION 332 ENVSER 0.27 0.06 9.40 39 PASS
FOUNDATION 334 ENVSER -0.25 0.21 11.00 41 PASS
FOUNDATION 335 ENVSER 4.09 0.25 13.00 43 PASS
FOUNDATION 336 ENVSER -1.13 0.23 11.00 45 PASS
FOUNDATION 484 ENVSER -0.17 -0.36 13.00 47 PASS
FOUNDATION 485 ENVSER 0.36 -0.36 13.00 49 PASS
FOUNDATION 486 ENVSER -0.24 0.02 15.00 51 PASS
FOUNDATION 487 ENVSER 0.39 0.07 15.00 53 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 2
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 488 ENVSER -1.46 0.06 19.00 55 PASS
FOUNDATION 489 ENVSER 1.28 -0.01 16.00 57 PASS
FOUNDATION 491 ENVSER -1.12 0.15 15.00 59 PASS
FOUNDATION 492 ENVSER 5.70 0.09 21.00 61 PASS
FOUNDATION 495 ENVSER -0.23 -0.05 17.00 63 PASS
FOUNDATION 496 ENVSER 0.30 -0.03 17.00 65 PASS
FOUNDATION 497 ENVSER -1.01 0.12 19.00 67 PASS
FOUNDATION 498 ENVSER 0.40 0.38 15.00 69 PASS
FOUNDATION 500 ENVSER -0.61 0.33 15.00 71 PASS
FOUNDATION 501 ENVSER 511 0.07 20.00 73 PASS
FOUNDATION 504 ENVSER -0.09 0.55 16.00 75 PASS
FOUNDATION 505 ENVSER 0.11 0.55 17.00 77 PASS
FOUNDATION 509 ENVSER 0.03 0.14 11.00 79 PASS
FOUNDATION 510 ENVSER 0.06 0.15 11.00 81 PASS
FOUNDATION 539 ENVSER 0.00 0.14 15.00 83 PASS
FOUNDATION 540 ENVSER 0.26 0.19 17.00 85 PASS
FOUNDATION 541 ENVSER -0.22 0.19 17.00 87 PASS
FOUNDATION 542 ENVSER -0.03 0.14 16.00 89 PASS
FOUNDATION 543 ENVSER -0.14 -0.01 16.00 91 PASS
FOUNDATION 544 ENVSER -0.06 0.01 17.00 93 PASS
FOUNDATION 545 ENVSER 0.30 -0.07 17.00 95 PASS
FOUNDATION 546 ENVSER 0.31 0.05 17.00 97 PASS
FOUNDATION 547 ENVSER 0.31 -0.02 17.00 99 PASS
FOUNDATION 548 ENVSER 0.30 0.11 16.00 101 PASS
FOUNDATION 549 ENVSER -0.07 0.06 16.00 103 PASS
FOUNDATION 550 ENVSER -0.14 0.00 16.00 105 PASS
FOUNDATION 552 ENVSER 0.03 0.01 17.00 107 PASS
FOUNDATION 553 ENVSER 0.07 0.02 18.00 109 PASS
FOUNDATION 554 ENVSER 0.13 -0.04 18.00 111 PASS
FOUNDATION 555 ENVSER 0.14 0.04 18.00 113 PASS
FOUNDATION 556 ENVSER 0.14 -0.02 17.00 115 PASS
FOUNDATION 557 ENVSER 0.12 0.07 17.00 117 PASS
FOUNDATION 558 ENVSER 0.08 0.00 18.00 119 PASS
FOUNDATION 559 ENVSER 0.01 -0.03 17.00 121 PASS
FOUNDATION 560 ENVSER 0.04 0.03 19.00 123 PASS
FOUNDATION 561 ENVSER 0.22 0.20 20.00 125 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 2
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 562 ENVSER 0.10 -0.02 20.00 127 PASS
FOUNDATION 563 ENVSER 0.17 0.22 20.00 129 PASS
FOUNDATION 564 ENVSER 0.13 -0.03 19.00 131 PASS
FOUNDATION 565 ENVSER 0.08 0.23 20.00 133 PASS
FOUNDATION 566 ENVSER 0.30 -0.05 20.00 135 PASS
FOUNDATION 567 ENVSER 0.01 0.00 19.00 137 PASS
FOUNDATION 568 ENVSER -0.15 0.01 19.00 139 PASS
FOUNDATION 569 ENVSER -0.21 0.20 20.00 141 PASS
FOUNDATION 570 ENVSER -0.18 -0.02 20.00 143 PASS
FOUNDATION 571 ENVSER -0.21 0.22 20.00 145 PASS
FOUNDATION 572 ENVSER -0.21 -0.04 20.00 147 PASS
FOUNDATION 573 ENVSER -0.19 0.25 20.00 149 PASS
FOUNDATION 574 ENVSER -0.23 -0.05 21.00 151 PASS
FOUNDATION 575 ENVSER -0.14 -0.03 19.00 153 PASS
FOUNDATION 576 ENVSER -0.12 -0.01 17.00 155 PASS
FOUNDATION 577 ENVSER -0.09 0.01 18.00 157 PASS
FOUNDATION 578 ENVSER -0.19 0.01 18.00 159 PASS
FOUNDATION 579 ENVSER -0.16 0.06 18.00 161 PASS
FOUNDATION 580 ENVSER -0.16 0.05 18.00 163 PASS
FOUNDATION 581 ENVSER -0.17 0.08 18.00 165 PASS
FOUNDATION 582 ENVSER -0.06 0.09 19.00 167 PASS
FOUNDATION 583 ENVSER -0.08 -0.06 18.00 169 PASS
FOUNDATION 592 ENVSER 3.64 -0.01 16.00 171 PASS
FOUNDATION 593 ENVSER 2.79 0.06 16.00 173 PASS
FOUNDATION 594 ENVSER 5.16 -0.03 16.00 175 PASS
FOUNDATION 595 ENVSER 3.52 0.16 16.00 177 PASS
FOUNDATION 596 ENVSER 3.52 -0.08 16.00 179 PASS
FOUNDATION 597 ENVSER 5.16 0.08 16.00 181 PASS
FOUNDATION 598 ENVSER 2.80 -0.01 16.00 183 PASS
FOUNDATION 599 ENVSER 3.68 0.01 16.00 185 PASS
FOUNDATION 600 ENVSER -1.04 -0.01 14.00 187 PASS
FOUNDATION 601 ENVSER -0.79 0.06 14.00 189 PASS
FOUNDATION 602 ENVSER -1.45 -0.02 14.00 191 PASS
FOUNDATION 603 ENVSER -0.99 0.13 14.00 193 PASS
FOUNDATION 604 ENVSER -1.00 -0.06 14.00 195 PASS
FOUNDATION 605 ENVSER -1.46 0.04 14.00 197 PASS



REACTION FOR PILE AND FOUNDATION

PHASE 2
0.4
Story Point Load case FX FY Fz PILE DIA400 Check Pile
Ton Ton Ton SAFE LOAD Capacity
(TON)

FOUNDATION 606 ENVSER -0.79 -0.03 14.00 199 PASS
FOUNDATION 607 ENVSER -1.06 -0.03 14.00 201 PASS
FOUNDATION 619 ENVSER -0.38 -0.01 11.00 203 PASS
FOUNDATION 620 ENVSER 1.31 0.02 12.00 205 PASS
FOUNDATION 622 ENVSER -0.05 0.20 12.00 207 PASS
FOUNDATION 624 ENVSER -0.04 0.38 14.00 209 PASS
FOUNDATION 626 ENVSER 0.01 0.08 13.00 211 PASS
FOUNDATION 627 ENVSER 0.06 0.17 15.00 213 PASS
FOUNDATION 628 ENVSER -0.15 0.17 15.00 215 PASS
FOUNDATION 629 ENVSER -0.05 0.10 14.00 217 PASS
FOUNDATION 630 ENVSER -1.70 0.01 11.00 219 PASS
FOUNDATION 631 ENVSER 0.57 0.02 12.00 221 PASS
FOUNDATION 632 ENVSER 0.01 0.03 12.00 223 PASS
FOUNDATION 633 ENVSER 0.03 0.02 14.00 225 PASS
FOUNDATION 634 ENVSER -0.12 0.03 14.00 227 PASS
FOUNDATION 635 ENVSER -0.05 0.05 13.00 229 PASS
FOUNDATION 636 ENVSER -0.56 0.05 13.00 231 PASS
FOUNDATION 637 ENVSER 6.01 0.01 12.00 233 PASS
FOUNDATION 638 ENVSER -0.05 -0.06 16.00 235 PASS
FOUNDATION 639 ENVSER -0.15 0.28 17.00 237 PASS
FOUNDATION 640 ENVSER 0.04 -0.29 18.00 239 PASS
FOUNDATION 641 ENVSER 0.06 -0.07 17.00 241 PASS
FOUNDATION 642 ENVSER -0.03 0.59 17.00 243 PASS
FOUNDATION 643 ENVSER -0.34 -0.21 17.00 245 PASS
FOUNDATION 644 ENVSER -0.12 0.28 16.00 247 PASS
FOUNDATION 645 ENVSER 0.01 1.01 19.00 249 PASS
FOUNDATION 646 ENVSER -0.08 -0.19 18.00 251 PASS
FOUNDATION 647 ENVSER -0.19 0.15 17.00 253 PASS
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ANALYSIS RESULTS

Part A: FOOTING 600mm thickness

- Ultimate M11 — ENVULT (Max) : M+Max = 124 KN-M
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122 KN-M

- Ultimate M22 — ENVULT (Max) : M+Max
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- Ultimate M22 — ENVULT (Min) : M-Max = -102 KN-M
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Part B: FOOTING 300mm thickness

- Ultimate M11 — ENVULT (Max) : M+Max = 10 KN-M
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20 KN-M

- Ultimate M22 — ENVULT (Max) : M+Max
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- Ultimate M22 — ENVULT (Min) : M-Max = -120 KN-M
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Part C: FOOTING 300mm thickness

- Ultimate M11 — ENVULT (Max) : M+Max = 10 KN-M
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OO0 060660
{'__':'""i'"""""'i

T
i

I et o

| |
. I |
| |

.Ej 1 i I N S N

.::_:, - _—l S I

D._ I I




10 KN-M

- Ultimate M22 — ENVULT (Max) : M+Max
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Part D: FOOTING 300mm thickness

- Ultimate M11 — ENVULT (Max) : M+Max = 34 KN-M
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Summary of Results:

Part A: 600mm thickness

Max. positive moment for design =
Max. nagative moment for design =

Part B: 300mm thickness

Max. positive moment for design =
Max. nagative moment for design =

Part C: 300mm thickness

Max. positive moment for design =
Max. nagative moment for design =

Part D: 300mm thickness

Max. positive moment for design =
Max. nagative moment for design =

124 KN-m
-102 KN-m
20 KN-m
-155.8 KN-m
10 KN-m
-116 KN-m
34 KN-m
-90 KN-m



RCM ACI-Builder Ver.: 4.4.6.6

Project No : 001
Project Name : GCC RENOVATION
Job Title: SLAB 600mm - Bottom Reinforcement

Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ oo —— e Toraees

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H = 600.0 mm Section height

.a=80.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:

. Main Mesh: T20 @ 250 = 1256.64 mm2
. Total area of provided steel As(total )= 1256.64 mm2

Singly Reinforced Section properties:

. ec = 0.003 Concrete compressive strain

.es = 0.005 Reinf.tensilestrain

.dt =H-dc=520.0 mm Effective depth

. Ct = [ecf(ec+es)]*dt = 0.375%dt = 195.00 mm MWeutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

JYmax = beta * Ct = 165.75 mm Equivalent compressive blods depth
Coasmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 8453.25 mm2 Maximum area of steel for singly reinforced sedion

. Mur(zsingly) = phi®{0.85*F c*B*Ymax™[dt-{Ymax/2)]} = 1330.25 kNm Maximum resistance moment for singly reinforced sedion
Section works as a Singly Reinforced Section because of:

Provided areaof steel As(total)is lesserthanthe maximum area of steelfor Singly Reinforced Section (Asmax)
As(total) = 1256.64 mm2 < Asmax = 8453.25 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002%B*H/2 = 600.00 mm2 To beplaced on each face of slab
CAs(total) = 1256.64 mm2 = Asmin = 600.00 mm2 0K

Calculate equivalent moment
LY = {As(total*fy [ (0.85%F'c*B)} = 24.64 mm Equivalent compressive blod depth
. Mu = {phi*0.85%f c*B*Y=(d-¥/2)} = 229.67 kNm Equivalent moment for provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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Project No : 001
Project Name : GCC RENOVATION
Job Title: SLAB 300mm - Bottom Reinforcement

Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ oo —— e Toraees

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H=300.0 mm Section height

.a=80.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:

. Main Mesh: T16 @ 250 = 304.25 mm2
. Total area of provided steel As{total)= 804.25 mm2

Singly Reinforced Section properties:

. ec = 0.003 Concrete compressive strain

.es = 0.005 Reinf.tensilestrain

.dt =H-dc=220.0 mm Effective depth

. Ct = [ecf(ec+es)]*dt = 0.375%dt = 82.50 mm MWeutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

JYmax = beta * Ct = 70.13 mm Equivalent compressive blods depth

CAsmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 3576.38 mm2 Maximum area of steel for singly reinforced sedion

« Mur(singly) = phi®{0.85% c*B*Ymax™[dt-{Ymax/2)]} = 238.11 kNm Maximum resistance moment for singly reinforced sedion

Section works as a Singly Reinforced Section because of:
Provided areaof steel As(total)is lesserthanthe maximum area of steelfor Singly Reinforced Section (Asmax)
As(total) = 804.25 mm?2 < Asmax = 3576.38 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002%B*H/2 = 300.00 mm2 To beplaced on each face of slab
CAs(total) = 804.25 mm2 > Asmin = 300.00 mm2 oK

Calculate equivalent moment
LY = {As(total*fy [ (0.85%F'c*B)} = 15.77 mm Equivalent compressive blod depth
. Mu = {phi*0.85% ' c*B*Y=(d-¥/2)} = 61.41 kNm Equivalent moment for provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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Project No : 001
Project Name : GCC RENOVATION
Job Title: SLAB 300mm - Top Reinforcement Part B - Layer 1
Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ of Date:  11-01-2556

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H=300.0 mm Section height

.a = 60.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:
. Main Mesh: T20 @ 250 = 1256.64 mm2

. BExtra Mesh: T20 @ 250 = 1256.64 mm2
. Total area of provided steel As{total )= 2513.27 mm2

Singly Reinforced Section properties:

.ec=0.003 Concrete compressive sirain

.25 = 0.005 Reinf.tensilestrain

.dt =H-dc=240.0 mm Effective depth

. Ct = [e¢f{ec+es)]*dt = 0.375%dt = 90.00 mm Meutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

.¥max = beta * Ct = 76.50 mm Equivalent compressive blod depth

CAsmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 3901.50 mm2 Maximum area of steel for singly reinforced sedion

. Mur(singly) = phi®{0.85% c*B*Ymax™=[dt-{Ymaw/2)]} = 283.37 kNm Maximum resistance moment for singly reinforced sedion

Section works as a Singly Reinforced Section because of:
Provided areaof steel As(tatal)is lesserthanthe maximum area of steelfar Singly Reinforced Section (Asmax)
As(total) = 2513.27 mm2 < Asmax = 3901.50 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002*B*H,2 = 300.00 mm2 Tobeplaced on eachface of slab
CAs(total) = 2513.27 mm2 = Asmin = 300.00 mm2 0K

Calculate equivalent moment
Y = {As(total ¥ fy / (0.85%F'c*B)} = 49.28 mm Equivalent compressive blods depth
. Mu = {phi®0.85%f c*B*y=(d-¥/2)} = 194.85 kNm Equivalent moment far provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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Project No : 001
Project Name : GCC RENOVATION
Job Title: SLAB 300mm - Top Reinforcement Part B - Layer 2|
Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ of Date:  11-01-2556

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H=300.0 mm Section height

.a = 60.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:
. Main Mesh: T20 @ 250 = 1256.64 mm2

. BExtra Mesh: T16 @ 250 = 804.25 mm2
. Total area of provided steel As{total )= 2060.83 mm2

Singly Reinforced Section properties:

.ec=0.003 Concrete compressive sirain

.25 = 0.005 Reinf.tensilestrain

.dt =H-dc=240.0 mm Effective depth

. Ct = [e¢f{ec+es)]*dt = 0.375%dt = 90.00 mm Meutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

.¥max = beta * Ct = 76.50 mm Equivalent compressive blod depth

CAsmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 3901.50 mm2 Maximum area of steel for singly reinforced sedion

. Mur(singly) = phi®{0.85% c*B*Ymax™=[dt-{Ymaw/2)]} = 283.37 kNm Maximum resistance moment for singly reinforced sedion

Section works as a Singly Reinforced Section because of:
Provided areaof steel As(tatal)is lesserthanthe maximum area of steelfar Singly Reinforced Section (Asmax)
As(total) = 2060.88 mm2 < Asmax = 3901.50 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002*B*H,2 = 300.00 mm2 Tobeplaced on eachface of slab
CAs(total) = 2060.88 mm2 = Asmin = 300.00 mm2 0K

Calculate equivalent moment
Y = {As(total ¥ fy / (0.85%F'c*B)} = 40.41 mm Equivalent compressive blods depth
. Mu = {phi®0.85%f c*B*Y=(d-¥/2)} = 163.07 kNm Equivalent moment far provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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Project No : 001
Project Name : GCC RENOVATION
Job Title: SLAB 300mm - Top Reinforcement Part C- Layer 1
Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ of Date:  11-01-2556

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H=300.0 mm Section height

.a = 60.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:
. Main Mesh: T20 @ 250 = 1256.64 mm2

. BExtra Mesh: T16 @ 250 = 804.25 mm2
. Total area of provided steel As{total )= 2060.83 mm2

Singly Reinforced Section properties:

.ec=0.003 Concrete compressive sirain

.25 = 0.005 Reinf.tensilestrain

.dt =H-dc=240.0 mm Effective depth

. Ct = [e¢f{ec+es)]*dt = 0.375%dt = 90.00 mm Meutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

.¥max = beta * Ct = 76.50 mm Equivalent compressive blod depth

CAsmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 3901.50 mm2 Maximum area of steel for singly reinforced sedion

. Mur(singly) = phi®{0.85% c*B*Ymax™=[dt-{Ymaw/2)]} = 283.37 kNm Maximum resistance moment for singly reinforced sedion

Section works as a Singly Reinforced Section because of:
Provided areaof steel As(tatal)is lesserthanthe maximum area of steelfar Singly Reinforced Section (Asmax)
As(total) = 2060.88 mm2 < Asmax = 3901.50 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002*B*H,2 = 300.00 mm2 Tobeplaced on eachface of slab
CAs(total) = 2060.88 mm2 = Asmin = 300.00 mm2 0K

Calculate equivalent moment
Y = {As(total ¥ fy / (0.85%F'c*B)} = 40.41 mm Equivalent compressive blods depth
. Mu = {phi®0.85%f c*B*Y=(d-¥/2)} = 163.07 kNm Equivalent moment far provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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Project Name : GCC RENOVATION
Job Title: SLAB 300mm - Top Reinforcement Part C- Layer 2|
Calcs by : NK Checked by : NK
Reinforced Concrete Members ACI-Builder [ of Date:  11-01-2556

Design of Flexure According to ACI318-2005

CALCULATE EQUIVALENT MOMENT DUE TO PROVIDED AREA OF STEEL
Tension-Controlled Section

Sections are tension-controlled when thenet tensile strain in the extreme tension steel is equalto or greater than 0.005
just as theconcrete in compression reachesits assumed strain limitof 0.003.
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Strains at Tension-Controlled Limit
Material Properties:

.f'c =24 MPa Concrete compressive strength

Ly =400 MPa Bending Reinforcement yield strength

.Es =200000 MPa Reinf. modulus of elastidty

.phi =0.80 Flexure strength reduction factor (Tension-controlled sedion)
Section Properties:

. B = 1000.0 mm section breadth

.H=300.0 mm Section height

.a = 60.0 mm Coverto tensionrebar center

. dc = 50.0 mm Coverto compression rebar center

Provided Area of steel:
. Main Mesh: T20 @ 250 = 1256.64 mm2

. Extra Mesh: T12 @ 250 = 452.3%9 mm2
. Total area of provided steel As{total )= 1709.03 mm2

Singly Reinforced Section properties:

.ec=0.003 Concrete compressive sirain

.25 = 0.005 Reinf.tensilestrain

.dt =H-dc=240.0 mm Effective depth

. Ct = [e¢f{ec+es)]*dt = 0.375%dt = 90.00 mm Meutral axis depth

. 0.85 == {beta = 0.85-0.05[(f'c-28)/7]} == 0.65, then beta = 0.850 Equivalent depth factor

.¥max = beta * Ct = 76.50 mm Equivalent compressive blod depth

CAsmax(singly) = {[0.85%Fc*B*Ymax]/fy} = 3901.50 mm2 Maximum area of steel for singly reinforced sedion

. Mur(singly) = phi®{0.85% c*B*Ymax™=[dt-{Ymaw/2)]} = 283.37 kNm Maximum resistance moment for singly reinforced sedion

Section works as a Singly Reinforced Section because of:
Provided areaof steel As(tatal)is lesserthanthe maximum area of steelfar Singly Reinforced Section (Asmax)
As(total) = 1709.03 mm2 < Asmax = 3901.50 mm2

Check minimum area of steelfor Slab section against Shrinkage & Temperature:
. fy < 420 MPa then Asmin = 0.002*B*H,2 = 300.00 mm2 Tobeplaced on eachface of slab
CAs(total) = 1709.03 mm2 = Asmin = 300.00 mm2 0K

Calculate equivalent moment
Y = {As(total ¥ fy / (0.85%F'c*B)} = 33.51 mm Equivalent compressive blods depth
. Mu = {phi*0.85%f c*B*y=(d-¥/2)} = 137.35 kNm Equivalent moment far provided area of stedl

RCM ACI-Builder (Reinforced Concrete Members ACI-Builder) Developed by: Eng. Hussein Rida
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