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-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf-47.2psf
-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf-70.8psf
-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf-94.4psf
-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf-118psf

-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf-141.6psf
-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf-165.2psf
-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf-188.8psf
-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf-212.4psf

-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf-236psf
-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf-259.6psf
-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf-283.2psf
-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf-306.8psf
-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf-330.4psf

-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf-354psf
-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf-377.6psf
-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf-401.2psf
-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf-424.8psf
-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf-448.4psf

-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf-472psf
-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf-495.6psf
-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf-519.2psf
-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf-542.8psf
-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf-566.4psf

-23.6psf
-47.2psf
-70.8psf
-94.4psf
-118psf

-141.6psf
-165.2psf
-188.8psf
-212.4psf

-236psf
-259.6psf
-283.2psf
-306.8psf
-330.4psf

-354psf
-377.6psf
-401.2psf
-424.8psf
-448.4psf

-472psf
-495.6psf
-519.2psf
-542.8psf
-566.4psf

-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf-1470psf

-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf
-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf
-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf
-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf

-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf
-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf
-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf
-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf

-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf-590psf
-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf-613.6psf
-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf-637.2psf
-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf-660.8psf

-590psf
-613.6psf
-637.2psf
-660.8psf

Y

XZ

Loads: LC 3, DL + SURCHARGE + WIND                                                          

SHEET B154



SMG ENGINEERS

BS

18-183B

AGG STORAGE  FOUNDATION

SK - 1

Apr 9, 2019 at 5:48 PM
AGG BUILDING FOUNDATION 15ft Rev1.r3d

Y

X
Z

Plate
Moment y
k-ft per ft
( LC 1 )

.184
-2.016
-4.216
-6.416
-8.616
-10.816
-13.016
-15.216
-17.416
-19.616
-21.816

Loads: BLC 1, SELF WEIGHT                     
Results for LC 1, DL + MAX COLUMN LOAD                                                           

SHEET B155



SMG ENGINEERS

BS

18-183B

AGG STORAGE  FOUNDATION

SK -

Apr 9, 2019 at 5:48 PM
AGG BUILDING FOUNDATION 15ft Rev1.r3d

Y

X
Z

Plate
Shear y
k per ft
( LC 1 )

11.5
9.2
6.9
4.6
2.3
0
-2.3
-4.6
-6.9
-9.2
-11.5

Loads: BLC 1, SELF WEIGHT                     
Results for LC 1, DL + MAX COLUMN LOAD                                                           

SHEET B156



SMG ENGINEERS

BS

18-183B

AGG STORAGE  FOUNDATION

SK -

Apr 9, 2019 at 5:49 PM
AGG BUILDING FOUNDATION 15ft Rev1.r3d

Y

X

Z

Plate
Moment y
k-ft per ft
( LC 3 )

31.6
26.5
21.4
16.3
11.2
6.1
1
-4.1
-9.2
-14.3
-19.4

Loads: BLC 1, SELF WEIGHT                     
Results for LC 3, DL + SURCHARGE + WIND                                                          

SHEET B157



SMG ENGINEERS

BS

18-183B

AGG STORAGE  FOUNDATION

SK -

Apr 9, 2019 at 5:50 PM
AGG BUILDING FOUNDATION 15ft Rev1.r3d

Y

X

Z

Plate
Shear y
k per ft
( LC 3 )

.124
-1.876
-3.876
-5.876
-7.876
-9.876
-11.876
-13.876
-15.876
-17.876
-19.876

Loads: BLC 1, SELF WEIGHT                     
Results for LC 3, DL + SURCHARGE + WIND                                                          
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SHEET B159



CLIENT: LAKESIDE INDUSTRIES

PROJECT: MAPLE VALLEY ASPHALT PLANT
FOUNDATION DESIGN

BY: BS DATE: 4/9/2019
JOB #: 18-183B SHEET             OF

FOOTING:
LOADING PARAMETERS:

ALLOWABLE SOIL BEARING = 3,000 PSF
SOIL WEIGHT = 105 PCF

REQD. O.T. SAFETY FACTOR = 1.5
STR.INCR.FOR HORIZ. LOADS = 1.33

VERTICAL DEAD LOAD = 0.00 KIPS
VERTICAL LIVE LOAD = 0.00 KIPS

HORIZONTAL LOAD = 102.60 KIPS
MOMENT @ TOP OF FOOTING = FT-KIPS

FOOTING DIMENSIONS:
FTG. LENGTH (L) = 9.0 FT (PAR.TO LOAD)
FTG. WIDTH (W) = 20.0 FT (PERP.TO LOAD)

FTG. THICKNESS (FT) = 1.50 FT
FOOTING DEPTH (D) = 0.0 FT

PIER LENGTH (PL) = 3.0 FT
PIER WIDTH (PW) = 20.0 FT
PIER HEIGHT (PH) = 14.0 FT

CONCRETE WEIGHT = 166.5 KIPS
SOIL WEIGHT = 0.0 KIPS

TOTAL WEIGHT = 166.5 KIPS

DESIGN METHOD 1 DESIGN METHOD 2
OVERTURNING MOM. = 462.0 FT-KIPS e = 2.77 FT

SOIL PR. FROM DL = 925.0 PSF Pr L = 5.18 FT
SOIL PR. FROM MOM. = (1,711.1) PSF MAX. PR = 3,217.0 PSF <--- GOVERNS

MIN. PRESSURE = (786.1) PSF
MAX. PRESSURE = 2,636.1 PSF

ACTUAL
LL + DL BEARING = 925 PSF 3,000 PSF OK

DL + HORIZ. BEARING = 3,217 PSF 4,000 PSF OK
F.S. OF OVERTURNING = 1.62 1.5 OK

DESIGN OF RECTANGULAR FOOTING WITH OVERTURNING MOMENT

ALLOWABLE

DOES NOT APPLY AS UPLIFT AT BACK OF FOOTING

SHEET B160



(BUILDING #3)
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SHEET B165



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING

EQUIPMENT STORAGE BUILDING:

DL = SELF WEIGHT
LL = 125 PSF (LIGHT STORAGE)

SNOW LOAD = 25 PSF <- CONTROLS
ROOF LIVE LOAD = 20 PSF

WIND & SEISMIC (SEE DESIGN CRITERIA)

SHEET C1



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING

SHEET C2



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING
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Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING
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SHEET C21



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING

SEE BUILDING 1, 2, 3 CALCULATIONS FOR CJP W24 BEAM REQUIREMENTS (SIMILAR)

SHEET C22



SHEET C23



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING

REQ'D 1/4" WELD LENGTH = 15.2 kip/3.71 k/in = 4.1"

REQ'D 1/2" GUSSET = 15.2kip/(36ksi*0.5"*1"/1.67)= 1.41"

1/2" GUSSET PL & 1/4" WELD, OK BY INSP.
SHEET C24
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Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

EQUIPMENT STORAGE BUILDING
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IN COMPLIANCE 
W/ACI 318-14

SHEET C32



IN COMPLIANCE 
W/ACI 318-14
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SHEET C43
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SHEET C46



STEEL DEMANDS ARE
SUFFICIENTLY LOW,
ANCHORS & BASEPLATE ARE
SUFFICIENT FOR ASIC 341.
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DEMAND OK BY INSPECTION FOR
INCREASED SEISMIC PER AISC 341
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SHEET D1

SECONDARY CONTAINMENT STRUCTURE IS CAPABLE OF CONTAINING
A SINGLE 30,000 GAL TANK IN THE EVENT OF A LEAK/FAILURE.



SHEET D2

<- 2015 IBC , CALCS ARE IN COMPLIANCE)

ASPHALT TANK FOOTING DESIGN

WIND CALC IS
CONSERVATIVE,
RISK II
STRUCTURE & 110
mph WIND, ACTUAL
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SHEET D9



Smith Monroe Gray

E N G I N E E R S ,  I N C.

CLIENT

PROJECT

BY

JOB NO.

DATE REV.

SHEET OF

LAKESIDE INDUSTRIES, INC.

MAPLE VALLEY ASPHALT PLANT

BS 4/8/2019

18-183B

RELOCATED SILO

VERIFY RELOCATED SILO FOUNDATION IS SUFFICIENT FOR THE NEW SITE

MAPLE VALLEY SITE PARAMETER SUMMARY
WIND, Vult = 110 mph

SITE CLASS D
SEISMIC DESIGN CATEGORY D
SEISMIC ACCELERATION PARAMETERS
Ss = 1.325g 
S1 = 0.495g
SDS = 0.883g
SD1 = 0.496g

BY INSPECTION SITE PARAMETERS ARE APPROX. EQUIVALENT, ORIGINAL
FOUNDATION DESIGN IS ADEQUATE PENDING ORIGINAL DESIGN SUFFICIENCY

ORIGINAL SILO FOUNDATION DESIGN PARAMETERS (ref. B&T DRAWING 16091-S1.1)

SHEET E1
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SHEET F1



USE (4) 1"DIA ANCHORS W/ 10" EMBED (SEE HILTI OUTPUT)

SHEET F2
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Specifier:
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Phone I Fax:
E-Mail:

 | 

Page:
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Date:
 

1

4/8/2019
 

 Specifier's comments: 

1 Input data
Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 1  

Effective embedment depth:  hef = 10.000 in.

Material:  ASTM F 1554

Proof:  Design method ACI 318-14 / CIP

Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.500 in.

Anchor plate:  lx x ly x t = 16.000 in. x 16.000 in. x 0.500 in.; (Recommended plate thickness: not calculated

Profile:  no profile

Base material:  cracked concrete, 4000, fc' = 4,000 psi; h = 24.000 in.

Reinforcement:  tension: condition B, shear: condition B;

 edge reinforcement: none or < No. 4 bar
Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (d))

 Shear load: yes (17.2.3.5.3 (c))
  

 R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

2.0 FACTOR
INCREASE,
(CONSERVATIVE)

SHEET F3
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 5,500 1,100 0 -1,100 

2 5,500 1,100 0 -1,100
3 5,500 1,100 0 -1,100
4 5,500 1,100 0 -1,100

max. concrete compressive strain:  - [‰] 
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 22,000 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]
  
 Anchor forces are calculated based on the assumption of a rigid anchor plate.

Tension

1 2

3 4

x

y

3 Tension load
  Load Nua [lb] Capacity f f f f Nn [lb] Utilization bbbbN = Nua/f f f f Nn  Status 

 Steel Strength*  5,500 26,361 21 OK 

 Pullout Strength* 5,500 25,217 22 OK

 Concrete Breakout Strength** 22,000 49,392 45 OK

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (anchors in tension)

3.1 Steel Strength 

Nsa = Ase,N futa            ACI 318-14 Eq. (17.4.1.2)
f  Nsa ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables 

   Ase,N [in.2]      futa [psi]   
0.61 58,000 

Calculations 

   Nsa [lb]   
35,148 

Results 

   Nsa [lb]      f steel      f  Nsa [lb]      Nua [lb]   
35,148 0.750 26,361 5,500 

SHEET F4
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3.2 Pullout Strength 

NpN = y c,p Np            ACI 318-14 Eq. (17.4.3.1)
Np = 8 Abrg f'c            ACI 318-14 Eq. (17.4.3.4)
f  NpN ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables 

   y c,p      Abrg [in.2]      l a      f'c [psi]   
1.000 1.50 1.000 4,000 

Calculations 

   Np [lb]   
48,032 

Results 

   Npn [lb]      f concrete      f seismic      f nonductile      f  Npn [lb]      Nua [lb]   
48,032 0.700 0.750 1.000 25,217 5,500 

3.3 Concrete Breakout Strength 

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb            ACI 318-14 Eq. (17.4.2.1b)

f  Ncbg ≥ Nua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables 

   hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]      y c,N   
10.000 0.000 0.000 24.000 1.000 

   cac [in.]      kc      l a      f'c [psi]   
- 24 1.000 4,000 

Calculations 

   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [lb]   
1,764.00 900.00 1.000 1.000 1.000 1.000 48,000 

Results 

   Ncbg [lb]      f concrete      f seismic      f nonductile      f  Ncbg [lb]      Nua [lb]   
94,080 0.700 0.750 1.000 49,392 22,000 
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4 Shear load
  Load Vua [lb] Capacity f f f f Vn [lb] Utilization bbbbV = Vua/f f f f Vn  Status 

 Steel Strength*  1,100 13,708 9 OK 

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 4,400 131,712 4 OK

 Concrete edge failure in direction y-** 4,400 34,426 13 OK

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength 

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ≥ Vua            ACI 318-14 Table 17.3.1.1

Variables 

   Ase,V [in.2]      futa [psi]   
0.61 58,000 

Calculations 

   Vsa [lb]   
21,089 

Results 

   Vsa [lb]      f steel      f  Vsa [lb]      Vua [lb]   
21,089 0.650 13,708 1,100 

4.2 Pryout Strength 

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb]            ACI 318-14 Eq. (17.5.3.1b)

f  Vcpg ≥ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables 

   kcp      hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   
2 10.000 0.000 0.000 24.000 

   y c,N      cac [in.]      kc      l a      f'c [psi]   
1.000 - 24 1.000 4,000 

Calculations 

   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [lb]   
1,764.00 900.00 1.000 1.000 1.000 1.000 48,000 

Results 

   Vcpg [lb]      f concrete      f seismic      f nonductile      f  Vcpg [lb]      Vua [lb]   
188,160 0.700 1.000 1.000 131,712 4,400 
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4.3 Concrete edge failure in direction y- 

Vcbg = (AVc
AVc0

) y ec,V y ed,V y c,V y h,V y parallel,V Vb            ACI 318-14 Eq. (17.5.2.1b)

f  Vcbg ≥ Vua            ACI 318-14 Table 17.3.1.1
AVc see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)            
AVc0 = 4.5 c2

a1            ACI 318-14 Eq. (17.5.2.1c)

y ec,V = ( 1

1 + 2e'
v

3ca1
) ≤ 1.0            ACI 318-14 Eq. (17.5.2.5)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) ≤ 1.0            ACI 318-14 Eq. (17.5.2.6b)

y h,V = √1.5ca1
ha

 ≥ 1.0            ACI 318-14 Eq. (17.5.2.8)

Vb = 9 l a √f'c c1.5
a1            ACI 318-14 Eq. (17.5.2.2b)

Variables 

   ca1 [in.]      ca2 [in.]      ecV [in.]      y c,V      ha [in.]   
24.000 24.000 0.000 1.000 24.000 

   le [in.]      l a      da [in.]      f'c [psi]      y parallel,V   
8.000 1.000 1.000 4,000 1.000 

Calculations 

   AVc [in.2]      AVc0 [in.2]      y ec,V      y ed,V      y h,V      Vb [lb]   
1,728.00 2,592.00 1.000 0.900 1.225 66,925 

Results 

   Vcbg [lb]      f concrete      f seismic      f nonductile      f  Vcbg [lb]      Vua [lb]   
49,180 0.700 1.000 1.000 34,426 4,400 

5 Combined tension and shear loads 
   bN      bV   z     Utilization bN,V [%]   Status 

0.445 0.128 5/3 30 OK 

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

 means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
 thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and
 for plausibility! 

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  An anchor design approach for structures assigned to Seismic Design Category C, D,  E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

Fastening meets the design criteria!
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 -6.000 -6.000 36.000 36.000 24.000 48.000 

2 6.000 -6.000 48.000 24.000 24.000 48.000
3 -6.000 6.000 36.000 36.000 36.000 36.000
4 6.000 6.000 48.000 24.000 36.000 36.000

7 Installation data
Anchor plate, steel: - Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 1 

Profile: no profile Installation torque: -
Hole diameter in the fixture: df = 1.063 in. Hole diameter in the base material: - in.
Plate thickness (input): 0.500 in. Hole depth in the base material: 10.000 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 11.172 in.
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.
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LRFD DEMAND = 9.0
KIPS

USE A SINGLE 1 3/8" DIA ANCHOR W/ 6" MIN EMBED
(SEE HILTI OUTPUT)
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 Specifier's comments: 

1 Input data
Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 1 3/8  

Effective embedment depth:  hef = 6.000 in.

Material:  ASTM F 1554

Proof:  Design method ACI 318-14 / CIP

Stand-off installation:  - (Recommended plate thickness: not calculated)

Profile:  no profile

Base material:  cracked concrete, 4000, fc' = 4,000 psi; h = 12.000 in.

Reinforcement:  tension: condition B, shear: condition B;

 edge reinforcement: none or < No. 4 bar
Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (d))

 Shear load: yes (17.2.3.5.3 (c))
  

 R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

2.0 LOAD FACTOR
(CONSERVATIVE)
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 -3,200 18,000 0 -18,000 

max. concrete compressive strain:  - [‰] 
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]
  

3 Tension load
  Load Nua [lb] Capacity f f f f Nn [lb] Utilization bbbbN = Nua/f f f f Nn  Status 

 Steel Strength*  -3,200 50,460 7 OK 

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Strength** N/A N/A N/A N/A

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (anchors in tension)

3.1 Steel Strength 

Nsa = Ase,N futa            ACI 318-14 Eq. (17.4.1.2)
f  Nsa ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables 

   Ase,N [in.2]      futa [psi]   
1.16 58,000 

Calculations 

   Nsa [lb]   
67,280 

Results 

   Nsa [lb]      f steel      f  Nsa [lb]      Nua [lb]   
67,280 0.750 50,460 -3,200 

 The steel proof was done for the highest absolute force per anchor - in this case compression loading. Please be aware that buckling should
 be verified separately
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4 Shear load
  Load Vua [lb] Capacity f f f f Vn [lb] Utilization bbbbV = Vua/f f f f Vn  Status 

 Steel Strength*  18,000 26,239 69 OK 

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 18,000 31,232 58 OK

 Concrete edge failure in direction y-** 18,000 22,540 80 OK

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength 

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ≥ Vua            ACI 318-14 Table 17.3.1.1

Variables 

   Ase,V [in.2]      futa [psi]   
1.16 58,000 

Calculations 

   Vsa [lb]   
40,368 

Results 

   Vsa [lb]      f steel      f  Vsa [lb]      Vua [lb]   
40,368 0.650 26,239 18,000 

4.2 Pryout Strength 

Vcp = kcp [(ANc
ANc0

) y ed,N y c,N y cp,N Nb]            ACI 318-14 Eq. (17.5.3.1a)

f  Vcp ≥ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables 

   kcp      hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   
2 6.000 0.000 0.000 24.000 

   y c,N      cac [in.]      kc      l a      f'c [psi]   
1.000 - 24 1.000 4,000 

Calculations 

   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [lb]   
324.00 324.00 1.000 1.000 1.000 1.000 22,308 

Results 

   Vcp [lb]      f concrete      f seismic      f nonductile      f  Vcp [lb]      Vua [lb]   
44,617 0.700 1.000 1.000 31,232 18,000 
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4.3 Concrete edge failure in direction y- 

Vcb = (AVc
AVc0

) y ed,V y c,V y h,V y parallel,V Vb            ACI 318-14 Eq. (17.5.2.1a)

f  Vcb ≥ Vua            ACI 318-14 Table 17.3.1.1
AVc see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)            
AVc0 = 4.5 c2

a1            ACI 318-14 Eq. (17.5.2.1c)

y ec,V = ( 1

1 + 2e'
v

3ca1
) ≤ 1.0            ACI 318-14 Eq. (17.5.2.5)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) ≤ 1.0            ACI 318-14 Eq. (17.5.2.6b)

y h,V = √1.5ca1
ha

 ≥ 1.0            ACI 318-14 Eq. (17.5.2.8)

Vb = 9 l a √f'c c1.5
a1            ACI 318-14 Eq. (17.5.2.2b)

Variables 

   ca1 [in.]      ca2 [in.]      ecV [in.]      y c,V      ha [in.]   
20.000 30.000 0.000 1.000 12.000 

   le [in.]      l a      da [in.]      f'c [psi]      y parallel,V   
6.000 1.000 1.375 4,000 1.000 

Calculations 

   AVc [in.2]      AVc0 [in.2]      y ec,V      y ed,V      y h,V      Vb [lb]   
720.00 1,800.00 1.000 1.000 1.581 50,912 

Results 

   Vcb [lb]      f concrete      f seismic      f nonductile      f  Vcb [lb]      Vua [lb]   
32,199 0.700 1.000 1.000 22,540 18,000 

5 Combined tension and shear loads 
   bN      bV   z     Utilization bN,V [%]   Status 

0.063 0.799 5/3 70 OK 

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

 means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
 thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and
 for plausibility! 

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  Attention! In case of compressive anchor forces a buckling check as well as the proof of the local load transfer into and within the base material
 (incl. punching) has to done separately.

•  An anchor design approach for structures assigned to Seismic Design Category C, D,  E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

Fastening meets the design criteria!
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7 Installation data
Anchor plate, steel: - Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 1 3/8 

Profile: - Installation torque: -
Hole diameter in the fixture: - Hole diameter in the base material: - in.
Plate thickness (input): - Hole depth in the base material: 6.000 in.
Recommended plate thickness: - Minimum thickness of the base material: 7.406 in.
 
Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 0.000 0.000 30.000 30.000 24.000 48.000 

8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.
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