BBl ENGINEERING

INC 180 Nickerson St.

Suite 302

Seattle, WA

98109

(206) 285-4512(V), Ext. 316

ntrygstad@ctengineering.com

#21056
Supplemental Structural Calculations For:

Sterba Mironova Residence
Addition

9811 SE 40t St
Mercer Island, WA 98040

Architect: TAM Design

Design Criteria: IBC 2018 as adopted by Mercer Island
Wind: Wind Speed = 110 mph, Exposure 'B', Kzt = 1.0
Seismic: Site Class D [Default], SDC =D, R =6.5, 1=1.0
Roof Rain-on-Snow Load = 25 psf
Roof Future PV Load = 5psf
Deck Live Load = 60psf
Residential Floor Live Load = 40psf

Description:

The following calculations are generated to account for Geotech Consultants November
22, 2021 recommendation that the front addition be supported on pin/pipe piles. They
correlate with the updated 01/10/2022 resubmittal structural plan set.

Structural Engineers
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Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 6 NOV 2021, 11:05AV

Concrete Beam

Lic. # : KW-06002997

File: 20103 Clark DADU_Hoffman.ec6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.3:

C.T. ENGINEERING

DESCRIPTION: Garage Grade Beam
CODE REFERENCES

Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : IBC 2018

Material Properties

fe 1 = 3.0 ksi ¢ PhiValues Flexure:  0.90
fr="fc™ *7.50 = 410.792 psi Shear: 0.750
' Density = 145.0 pcf B = 0.850
A Ltwt Factor = 1.0

Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 ksi St M
E-MainRebar =  29,000.0 ksi P

Number of Resisting Legs Per Stirrup = 2

D(0.475) L(0.19)

D(0.1)

D(0.328125)

D(0.25) S(0.390625)

\/

8.0 ft

18" w x 18" h

Cross Section & Reinforcing Details

Rectangular Section, Width =18.0in, Height=18.01in
Span #1 Reinforcing....
2-#5 at 3.50 in from Bottom, from 0.0 to 8.0 ft in this span

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load : D =0.0160, S =0.0250 ksf, Tributary Width = 15.625 ft, (Roof with no sod)

Uniform Load : D =0.0250 ksf, Tributary Width = 13.125 ft, (sod only)
Uniform Load : D =0.10 k/ft, Tributary Width = 1.0 ft, (Framed Wall)
Uniform Load : D =0.10, L =0.040 ksf, Tributary Width = 4.750 ft, (GARAGE SLAB)

2-#5 at 2.50 in from Top, from 0.0 to 8.0 ft in this span

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0473 :1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.001 in Ratio= 72853 >=360.
Mu : Applied 19.962 k-ft Max Upward Transient Deflection 0.000in Ratio = 0<360.C
Mn * Phi - Allowable 42.187 k-ft Max Downward Total Deflection 0.006 in Ratio= 14861 >=180.
) ) Max Upward Total Deflection 0.000 in Ratio = 0<180.C
Location of maximum on span 3.993 ft
Span # where maximum occurs Span # 1
Vertical Reactions Support notation : Far left is #1
Load Combination Supportl  Support 2
Overall MAXimum 7.659 7.659
Overall MINimum 0.760 0.760
+D+H 5.918 5.918
+D+L+H 6.678 6.678
+D+Lr+H 5.918 5.918
+D+S+H 7.480 7.480
+D+0.750Lr+0.750L+H 6.488 6.488
+D+0.750L+0.750S+H 7.659 7.659
+D+0.60W+H 5.918 5.918 Page 4 of 8




Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings” menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Title Block Line 6 Printed: 6 NOV 2021, 11:05AN
File: 20103 Clark DADU_Hoffman.ec6

CO ncrete B eam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.3:

Lic. # : KW-06002997 C.T. ENGINEERING

DESCRIPTION: Garage Grade Beam

Vertical Reactions Support notation : Far left is #1
Load Combination Support 1 Support 2

+D+0.70E+H 5.018 5.918

+D+0.750Lr+0.750L+0.450W-+H 6.488 6.488

+D+0.750L+0.7505+0.450W+H 7.659 7.659

+D+0.750L+0.7505+0.5250E +H 7.659 7.659

+0.60D+0.60W+0.60H 3.551 3.551

+0.60D+0.70E+0.60H 3.551 3.551

D Only 5.918 5.918

L Only 0.760 0.760

S Only 1.563 1.563

H Only

Detailed Shear Information
Span Distance 'd' Vu (k) Mu d*Vu/Mu  Phi*Vc Comment Phi*Vs  Phi*Vn  Spacing (in)

Load Combination Number  (ft) (in) Actual Design  (k-ft) (k) (k) (k) Req'd Suggest
+1.20D+0.50L+1.60S+1.60H 1 0.00 1450 0.98 9.98 0.00 1.00 21.53 Vu<PhiVc2  lotReqd 9.6. 215 0.0 00
+1.20D+0.50L+1.60S+1.60H 1 0.09 1450 9.76 9.76 0.86 1.00 2153 Vu<PhiVel2  |otReqd 9.6. 215 0.0 00
+1.20D+0.50L+1.60S+1.60H 1 017 1450 954 954 171 100 2153  Vu<PhiVel2 lotReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 0.26 1450 9.33 9.33 253 1.00 2153  Vu<PhiVc/2  lotReqd 9.6. 215 0.0 00
+1.20D+0.50L+1.60S+1.60H 1 035 1450 911 911 3.34 100 2153  Vu<PhiVel2 lotReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 044 1450 889 889 412 100 2153  Vu<PhVc2  [otReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 052 1450 8.67 8.67 4.89 1.00 2153 Vu<PhiVc/2 ot Reqd 9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 061 1450 8.45 8.45 5.64 1.00 2153 Vu<PhiVel2 ot Reqd 9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 070 1450 824 824 6.37 100 2153  Vu<PhiVcl2  lotReqd9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 079 1450 802  8.02 7.08 100 2153  Vu<PhiVcl2  lotReqd9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 087 1450 780  7.80 7.77 100 2153  Vu<PhiVcl2  lotReqd9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 096 1450 758 758 8.45 100 2153  Vu<PhiVcl2  lotReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 105 1450 736 736 9.10 098 2151  Vu<PhiVc2 otReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 114 1450 714 714 9.73 089 2140 Vu<PhiVc2 otReqd9.6. 214 00 00
+1.20D+0.50L+1.60S+1.60H 1 122 1450 693 693 1035 081 2131  Vu<PhiVc2 otReqd9.6. 213 00 00
+1.20D+0.50L+1.60S+1.60H 1 131 1450 671 671 1094 074 2123  Vu<PhiVel2 IotReqd96. 212 00 00
+1.20D+0.50L+1.60S+1.60H 1 140 1450 649 649 1152 068 2116 Vu<PhiVel2 IotReqd96. 212 00 00
+1.20D+0.50L+1.60S+1.60H 1 149 1450 627 627 1208 063 2110 Vu<PhiVel2 IotReqd96. 211 00 00
+1.20D+0.50L+1.60S+1.60H 1 157 1450 605 605 1262 058 2105 Vu<PhiVel2 IotReqd96. 210 00 00
+1.20D+0.50L+1.60S+1.60H 1 166 1450 584 584 1314 054 2100 Vu<PhiVel2 IotReqd96. 210 00 00
+1.20D+0.50L+1.605+1.60H 1 175 1450 562 562 1364 050 2095 Vu<PhiVc’2 lotReqd9.6. 209 00 00
+1.20D+0.50L+1.605+1.60H 1 184 1450 540 540 1412 046 2091  Vu<PhiVc’2 lotReqd9.6. 209 00 00
+1.20D+0.50L+1.60S+1.60H 1 192 1450 518 518 1458 043 2087 Vu<PhiVel2 lotReqd9.6. 209 00 00
+1.20D+0.50L+1.605+1.60H 1 201 1450 49 49 1503 040 2084  Vu<PhiVc2 lotReqd9.6.  20.8 00 00
+1.20D+0.50L+1.605+1.60H 1 210 1450 475 475 1545 037 2080 Vu<PhiVc’2 lotReqd9.6.  20.8 00 00
+1.20D+0.50L+1.605+1.60H 1 219 1450 453 453 1586 034 2077 Vu<PhiVc/2 lotReqd9.6.  20.8 00 00
+1.20D+0.50L+1.605+1.60H 1 227 1450 431 431 1624 032 2074 Vu<PhiVel2 lotReqd9.6. 207 00 00
+1.20D+0.50L+1.605+1.60H 1 236 1450 409 409 1661 030 2072  Vu<PhiVc/2 lotReqd9.6. 207 00 00
+1.20D+0.50L+1.60S+1.60H 1 245 1450 387 387 1696 028 2069 Vu<PhiVcl2  lotRegd96.  20.7 00 00
+1.20D+0.50L+1.60S+1.60H 1 254 1450 365 365 1729 026 2067 Vu<PhiVcl2 lotRegd96.  20.7 00 00
+1.20D+0.50L+1.605+1.60H 1 262 1450 344 344 1760 024 2065 Vu<PhiVcl2 lotRegd96.  20.6 00 00
+1.20D+0.50L+1.605+1.60H 1 271 1450 322 322 1789 022 2062 Vu<PhiVcl2  lotRegd96. 206 00 00
+1.20D+0.50L+1.60S+1.60H 1 280 1450 300 300 1816 020 2060 Vu<PhiVcl2 lotRegd96.  20.6 00 00
+1.20D+0.50L+1.60S+1.60H 1 289 1450 278 278 1841 018 2058  Vu<PhiVc/2 lotRegd9.6.  20.6 00 00
+1.20D+0.50L+1.60S+1.60H 1 297 1450 256 256 1865 017 2056 Vu<PhiVcl2  lotRegd96.  20.6 00 00
+1.20D+0.50L+1.605+1.60H 1 306 1450 235 235 1886 015 2055 Vu<PhiVc2 lotReqd9.6. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 315 1450 213 213 19.06 013 2053 Vu<PhiVc2 lotReqd 96. 205 00 00
+1.20D+0.50L+1.605+1.60H 1 323 1450 191 191 1923 012 2051 Vu<PhiVc2 lotReqd9.6. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 332 1450 169 169 1939 011 2049 Vu<PhiVc2 IotReqd 96. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 341 1450 147 147 1953 009 2048 Vu<PhiVc2 lotReqd9.6. 205 00 00
+1.20D+0.50L+1.605+1.60H 1 350 1450 125 125 1965 008 2046  Vu<PhiVc2 lotReqd9.6. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 358 1450 104 104 1975 006 2044 Vu<Phve2 lotReqip@9€ B0 8o 00



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings” menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Title Block Line 6 Printed: 6 NOV 2021, 11:05AN
File: 20103 Clark DADU_Hoffman.ec6

Concrete Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.3:

Lic. # : KW-06002997 C.T. ENGINEERING

DESCRIPTION: Garage Grade Beam

Detailed Shear Information

Span Distance 'd' Vu (k) Mu d*Vu/Mu  Phi*Vc Comment Phi*Vs  Phi*Vn  Spacing (in)
Load Combination Number  (ft) (in) Actual Design  (k-ft) (k) (k) (k) Req'd Suggest
+1.20D+0.50L+1.60S+1.60H 1 367 1450 082 082 1983 005 2043 Vu<PhiVel2 IotReqd96. 204 00 00
+1.20D+0.50L+1.60S+1.60H 1 376 1450 060 060  19.89 004 2041 Vu<PhiVel2 IotReqd96. 204 00 00
+1.20D+0.50L+1.60S+1.60H 1 38 1450 038 038  19.93 002 2040 Vu<PhiVel2 lotReqd9.6. 204 00 00
+1.20D+0.50L+1.605+1.60H 1 393 1450 016 016  19.96 001 2038 Vu<PhiVc’2 otReqd9.6. 204 00 00
+1.20D+0.50L+1.60S+1.60H 1 402 1450 005 005 1996 000 2038 Vu<PhiVel2 IotReqd9.6. 204 00 00
+1.20D+0.50L+1.60S+1.60H 1 411 1450 027 027 1995 002 2039 Vu<PhiVel2 lotReqd9.6. 204 00 00
+1.20D+0.50L+1.605+1.60H 1 420 1450 049 049 1991 003 2041  Vu<PhiVc2 otReqd9.6. 204 00 00
+1.20D+0.50L+1.605+1.60H 1 428 1450 071 071 1986 004 2042  Vu<PhiVcl2 lotReqd9.6. 204 00 00
+1.20D+0.50L+1.605+1.60H 1 437 1450 093 093 1979 006 2044  Vu<PhiVc2 lotReqd9.6. 204 00 00
+1.20D+0.50L+1.605+1.60H 1 446 1450 15 115 1970 007 2045 Vu<PhiVel2 lotReqd96. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 455 1450 136 136 1959 0.08 2047 Vu<PhiVc/2 IotReqd9.6. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 463 1450 158 158 1946 0.0 2049  Vu<PhiVc/2 IotReqd9.6. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 472 1450 2180 180 1931 011 2050 Vu<PhiVcl2 lotRegd96. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 481 1450 202 202 1915 013 2052 Vu<PhiVcl2  lotRegd96. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 490 1450 224 224 1896 014 2054 Vu<PhiVcl2 lotRegd96. 205 00 00
+1.20D+0.50L+1.60S+1.60H 1 498 1450 245 245 1875 016 2055 Vu<PhiVe!2 lotReqd9.6.  20.6 00 00
+1.20D+0.50L+1.60S+1.60H 1 507 1450 267 267 1853 017 2057 Vu<PhiVc/2 lotRegd96.  20.6 00 00
+1.20D+0.50L+1.60S+1.60H 1 516 1450 2289 289 1829 019 2059  Vu<PhiVcl2 lotRegd96.  20.6 00 00
+1.20D+0.50L+1.605+1.60H 1 525 1450 311 311 1803 021 2061 Vu<PhiVel2 lotReqd9.6. 206 00 00
+1.20D+0.50L+1.605+1.60H 1 533 1450 333 333 17.74 023 2063 Vu<PhiVcl2 lotReqd9.6.  20.6 00 00
+1.20D+0.50L+1.605+1.60H 1 542 1450 355 355  17.44 025 2066 Vu<PhiVcl2 lotReqd9.6.  20.7 00 00
+1.20D+0.50L+1.605+1.60H 1 551 1450 376 376 17.12 027 2068 Vu<PhiVcl2 lotReqd9.6.  20.7 00 00
+1.20D+0.50L+1.605+1.60H 1 560 1450 398 398 1679 029 2070 Vu<PhiVc2 lotReqd9.6.  20.7 00 00
+1.20D+0.50L+1.605+1.60H 1 568 1450 420 420 1643 031 2073 Vu<PhiVcl2 lotReqd9.6.  20.7 00 00
+1.20D+0.50L+1.605+1.60H 1 577 1450 442 442 1605 033 2076 Vu<PhiVc2 lotReqd9.6.  20.8 00 00
+1.20D+0.50L+1.60S+1.60H 1 58 1450 464 464 1566 036 2079 Vu<Phivel2 IotReqd96. 208 00 00
+1.20D+0.50L+1.60S+1.60H 1 595 1450 485 485 1524 038 2082 Vu<Phivel2 IotReqd96. 208 00 00
+1.20D+0.50L+1.60S+1.60H 1 603 1450 507 507 1481 041 2085 Vu<PhiVel2 IotReqd96. 209 00 00
+1.20D+0.50L+1.60S+1.60H 1 612 1450 529 529 1435 045 2089 Vu<PhiVel2 IotReqd96. 209 00 00
+1.20D+0.50L+1.60S+1.60H 1 621 1450 551 551 1388 048 2093 Vu<PhiVel2 IotReqd96. 209 00 00
+1.20D+0.50L+1.60S+1.60H 1 630 1450 573 573 1339 052 2097 Vu<PhiVel2 IotReqd96. 210 00 00
+1.20D+0.50L+1.60S+1.60H 1 633 1450 594 594 1288 056 2102 Vu<PhiVel2 IotReqd96. 210 00 00
+1.20D+0.50L+1.60S+1.60H 1 647 1450 616 616 1235 060 2107 Vu<PhiVel2 IotReqd96. 211 00 00
+1.20D+0.50L+1.605+1.60H 1 656 1450 638 638  11.80 065 2113  Vu<PhiVc’2 otReqd96. 211 00 00
+1.20D+0.50L+1.605+1.60H 1 664 1450 660 660 1123 071 2120 Vu<PhiVc’2 otReqd96. 212 00 00
+1.20D+0.50L+1.605+1.60H 1 673 1450 682 682 1065 077 2127 Vu<PhiVc’2 lotReqd96. 213 00 00
+1.20D+0.50L+1.605+1.60H 1 682 1450 704 704 1004 085 2136  Vu<PhiVc’2 otReqd96. 214 00 00
+1.20D+0.50L+1.605+1.60H 1 691 1450 725 1.5 9.42 093 2145 Vu<PhiVcl2 lotRegd96. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 699 1450 747 747 8.77 100 2153  Vu<PhiVel2 lotReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 708 1450 769 7.69 8.11 100 2153  Vu<PhVc2  otReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 717 1450 791 7.91 7.43 1.00 21.53 Vu<PhiVc2  lotReqd9.6. 215 0.0 00
+1.20D+0.50L+1.60S+1.60H 1 7.26 1450 8.13 8.13 6.73 1.00 21.53 Vu<PhiVc2  lotReqd9.6. 215 0.0 00
+1.20D+0.50L+1.60S+1.60H 1 734 1450 834 8.34 6.01 1.00 2153  Vu<PhiVc/2  |otReqd 9.6. 215 0.0 00
+1.20D+0.50L+1.605+1.60H 1 743 1450 856  8.56 5.27 100 2153  Vu<PhVc2  [otReqd9.6. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 752 1450 878 878 451 100 2153  Vu<PhVc2  otReqd9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 761 1450 2900  9.00 373 100 2153  Vu<PhiVel2  lotReqd96. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 769 1450 922 9.2 2.94 100 2153  Vu<PhiVel2  lotReqd96. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 778 1450 044 9.44 212 100 2153  Vu<Phivel2 lotReqd9.6. 215 00 00
+1.20D+0.50L+1.605+1.60H 1 787 1450 -9.65  9.65 1.29 100 2153  Vu<PhiVe2  lotReqd96. 215 00 00
+1.20D+0.50L+1.60S+1.60H 1 796 1450 087 987 0.43 100 2153  Vu<Phivel2 lotReqd96. 215 00 00
Maximum Forces & Stresses for Load Combinations
Load Combination Location (ft) Bending Stress Results ( k-ft)
Segment Span#  along Beam Mu : Max Phi*Mnx e of 8

~

MAXimum BENDING Envelope



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings” menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Title Block Line 6 Printed: 6 NOV 2021, 11:05AN
File: 20103 Clark DADU_Hoffman.ec6

CO ncrete B eam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.3:

Lic. # : KW-06002997 C.T. ENGINEERING

DESCRIPTION: Garage Grade Beam

Load Combination Location (ft) Bending Stress Results ( k-ft)
Segment Span # along Beam Mu : Max Phi*Mnx Stress Ratio

Span#1 1 8.000 19.96 4219 0.47
+1.40D+1.60H

Span#1 1 8.000 16.57 4219 0.39
+1.20D+0.50Lr+1.60L+1.60H

Span#1 1 8.000 16.63 4219 0.39
+1.20D+1.60L+0.50S+1.60H

Span#1 1 8.000 18.20 4219 0.43
+1.20D+1.60Lr+0.50L+1.60H

Span#1 1 8.000 14.96 42.19 0.35
+1.20D+1.60Lr+0.50W+1.60H

Span#1 1 8.000 14.20 42.19 0.34
+1.20D+0.50L+1.60S+1.60H

Span#1 1 8.000 19.96 42.19 0.47
+1.20D+1.60S+0.50W+1.60H

Span#1 1 8.000 19.20 42.19 0.46
+1.20D+0.50Lr+0.50L+W+1.60H

Span # 1 1 8.000 14.96 42.19 0.35
+1.20D+0.50L+0.50S+W+1.60H

Span # 1 1 8.000 16.52 42.19 0.39
+1.20D+0.50L+0.70S+E+1.60H

Span#1 1 8.000 17.15 42.19 0.41
+0.90D+W+0.90H

Span # 1 1 8.000 10.65 42.19 0.25
+0.90D+E+0.90H

Span#1 1 8.000 10.65 42.19 0.25

Overall Maximum Deflections
Load Combination Span  Max."-"Defl (in) Locationin Span (ft) Load Combination Max. "+" Defl (in) Location in Span (ft)

+D+0.750L+0.750S+0.5250E+H 1 0.0065 4.000 0.0000 0.000
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