
Simpson Strong-Tie Live Webinar  | December 6, 2017 

Welcome to the Webinar! 



Webinar Interface 



Credit Information 

Simpson Strong-Tie is accredited by the 
International Association for Continuing Education 
and Training (IACET) and is authorized to issue 
the IACET CEU. 

This webinar offers .1 CEU (1 hour). 



Look for this Email 

Access the Test for 
CEUs 

Download your 
Attendance Certificate  



Objectives 

After this webinar, you should be able to: 

• Identify key design features of the MPBZ 
moment post base 

• Recognize the key code provisions of 
AC398 and ESR-3050 

• Determine the deflection of a post using 
rotational stiffness of the MPBZ 
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Jhalak Vasavada, P.E. 
R & D Engineer 
Simpson Strong-Tie 



Agenda 

Moment Resistance Breakthrough 
from Concept to Code Acceptance 

1 History 

2 Product Overview 

3 Technical Information & Code Acceptance 

4 Design Example 

5 Q&A 



Moment Forces 



What is a moment post base? 

Moment is the effect of a force that 
causes rotation 

Moment (M) = Force (F) x distance (d) 

100 lbs. 

100 lbs. 9 ft. 

8 ft. 

100 lbs. 
800 ft.- lbs. 400 ft.- lbs. 

100 lbs. 

5 ft. 

4 ft. 



Post Base History 

CB introduced 1964 

1986 

2004 Clarified installation notes to all 
post bases 
Post bases do not provide adequate 
resistance to prevent members from 
rotating about the base and therefore 
are not recommended for non top-
supported installations (such as fences 
or unbraced carports). 

Installation notes added to all post bases 
Not recommended for non top supported installation. 



Other Bracing Techniques  



Other Bracing Techniques  



What are they doing now? 



What are they doing now? 



Moment Post Base History 

What's been happening for the last 20 years? 



FEA Testing – Post Design 

Spilt Full Overlap Cookie-Cut 



FEA Testing - Embossments 

Large Embossment Flow Hole 



Flow Hole Large Embossment 

FEA Testing - Embossments 



MPBZ Moment Post Base 

MPB44Z - 2017 MPB66Z - 2017 MPB88Z - 2018 



MPBZ Features and Benefits 

Vertical Stiffening Embossments 

Optional Hole for Trim Attachment 

1" Stand-off Tabs 

Weep/Inspection Hole 

Embedded Concrete Gusset 

Overlapping Sleeve Design 

Z-Max Coating 

Embedment Line Indicator 

Top of Concrete Indicator Tab 

Form Attachment Hole 



MPBZ Features and Benefits (Top View) 

1" Stand-Off Tabs 
(round) 

Top of Concrete Indicator Tabs  
(square) 

Plastic Locking Tabs 



MPBZ Installation 



MPBZ Installation 



This isn’t the droid you are looking for 



MPBZ Technical Information 

Allowable Load Table 



MPBZ Technical Information 

Minimum side cover 
• 4" for MPB44Z 

• 5" for MPB66Z 

Minimum bottom cover  
• 3" minimum per ACI 318 for concrete 

exposure "cast against and 
permanently in contact with ground" 



Code-Compliant Calculations 

Moment capacity – per recently updated AC398 (approved at June 2017 hearing) 

φ = Strength reduction factor in accordance w/ ACI 318 

K = Statistical constant 

COV = Coefficient of variation of test results 

Rd = Seismic Reduction factor 

Rcr = Cracked concrete strength reduction factor 

Rc = Concrete strength reduction factor 

Rs = Steel strength reduction factor 

α = Conversion factor from LRFD to ASD 

φ 
α 

M = K x (F xD)x(1– x COV )x Rd Rcr x x( Rc )  or Rs 



Load Rating Moment 

Testing Criteria: 
• AC 13 – Post to Base Connection 
• AC398 – Post Base Anchorage 

W1 / W2 D H Non-
Cracked Assembly Calculation 

(Wood)
Calculation 

(Steel)
Non-

Cracked Assembly Calculation 
(Wood)

Calculation 
(Steel)

MPB44Z 4x4 3  9/16 7 1/4 7 1/4 16 1408 1540 4363 4100 1804 1630 4363 3005
MPB66Z 6x6 5  9/16 7 1/4 7 1/4 24 2798 3730 7427 9620 3412 3770 7427 7310

MPB44Z 4x4 3  9/16 7 1/4 7 1/4 16 1182 1540 4363 4100 1441 1630 4363 3005
MPB66Z 6x6 5  9/16 7 1/4 7 1/4 24 2055 3730 7427 9620 2437 3770 7427 7310

Model No.
Nominal 
Column 

Size

Dimensions (in.) Simpson 
Strong-Tie 

SDS
Screws

Limit States ASD Loads

Wind and Seismic Design Category A& B

Seismic Design Category C–F

M1 M2


MPBZ Non Cracked

		AC398 TEST RESULTS / CALCULATIONS - DETERMINING LIMIT STATES FOR CONNECTION STRENGTH AND ANCHORAGE STRENGTH





		The MPBZ was tested to the ICC-ES approved Test Plan according to Acceptance Criteria AC398, 3.3.3 anchorage to concrete procedures.  See equation from AC398, 3.3.3.1 and variables.  Also see individual calculations below for each: 









		T =		φ x Nu x (1-KxCOV) x Rd x Rcr x (Rc or Rs)														AC398, 3.3.3.1

						α

		Nu (Tu) =		Average maximum tension test load (min of 5 test specimens)

		COV=		Coefficient of variation of test results

		 K =		Statistical constant used to establish the 5% fractile w/ 90% confidence, whose value depends on number of tests.  See ACI355.2 Table A2.1





		Rc =		Concrete strength reduction factor used when concrete failure occurs in the test.  If f'c ≤ specified f'c, Rc = 1.0.  If f'c > specified f'c, Rc = √(f'c(spec)/f'c(test). 



		Rcr =		Reduction factor.  Rcr = 1.0 when analysis indicates no cracking, otherwise Rcr = 0.70.  Alternatively, Rcr shall be permitted to be increased above 0.70 based on tests in accordance with Section 4.2.  Rcr = (cracked test average peak load) / (non-cracked











		Rd =		Seismic reduction factor.  Rd = 1.0 when SDC A & B, and 0.75 otherwise.

		Rs =		Steel strength reduction factor, used when the test failure mode is in the steel strap = [Fu(spec)/Fu(test)]x[t(spec)/t(test)] ≤1.0. 



		α =		Conversion factor from LRFD to ASD

		φ =		Strength red. factor. φ=0.75 for ductile steel fail in tension, 0.65 for ductile steel fail in shear., 0.70 for breakout, 0.75 for breakout w/ supp. reinf., and 0.70 for pullout fail.











































		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Allowable Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				19293 lbs		Rc =		1.00				TEST 29-20160765 - Non Cracked - Uplift Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				9.6%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		22026

				K:		3.400		t(test) =		0.0999		Test 2		19222

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		16859

								Rs =		0.8789		Test 4		19480

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		18877

				Concrete

												Sum of tests 1 thru 5 =		96464 lbs		Nu x Rc =		19293 lbs

																Standard Deviation =		1844.36

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		6837 lb		4786 lbs		4.03		4.03		4786 lbs		f=		0.7

				5512 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		9115 lb		5697 lbs		3.39		3.39		5697 lbs		f=		0.7

				7717 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				VASD = Allowable Shear Anchorage Strength = Vu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				VASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Vu (lbs):				8077 lbs		Rc =		1.00				TEST 29-20160766 - Non Cracked - F1 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				14.2%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		7299

				K:		3.400		t(test) =		0.0999		Test 2		6922

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		9525

								Rs =		0.8789		Test 4		7571

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		9069

				Concrete

												Sum of tests 1 thru 5 =		40386 lbs		Nu x Rc =		8077 lbs

																Standard Deviation =		1148.49

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2190 lb		1533 lbs		5.27		5.27		1533 lbs		f=		0.7

				2308 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2921 lb		1825 lbs		4.42		4.42		1825 lbs		f=		0.7

				3231 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				VASD = Allowable Shear Anchorage Strength = Vu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				VASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Vu (lbs):				8579 lbs		Rc =		1.00				TEST 29-20160767 - Non Cracked - F2 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				10.3%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		9020

				K:		3.400		t(test) =		0.0999		Test 2		8199

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		7358

								Rs =		0.8789		Test 4		8606

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		9710

				Concrete

												Sum of tests 1 thru 5 =		42893 lbs		Nu x Rc =		8579 lbs

																Standard Deviation =		881.70

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2930 lb		2051 lbs		4.18		4.18		2051 lbs		f=		0.7

				2451 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		3907 lb		2442 lbs		3.51		3.51		2442 lbs		f=		0.7

				3431 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				MASD = Allowable Moment Anchorage Strength = Mu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				MASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2770

		Ave. Ult. Test Load, Mu (lbs):				4736 lbft		Rc =		0.95				TEST 29-20160768 - Non Cracked - M1 

								Fu(spec):		45				5 Tests

		Test C.O.V.:				8.4%		Fu(test):		51.2				Ultimate Test		Moment Arm (ft)		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1651		2.86		4722

				K:		3.400		t(test) =		0.0999		Test 2		1874		2.86		5360

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		1606		2.86		4593

								Rs =		0.8789		Test 4		1656		2.86		4736

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1492		2.86		4267

				Concrete

												Sum of tests 1 thru 5 =		23678 lbft		Mu x Rc =		4499 lbft

																Standard Deviation =		396.67

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		1689 lbft		1182 lbft		3.80		3.80		1182 lbft		f=		0.7

				1285 lbft		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2252 lbft		1408 lbft		3.20		3.20		1408 lbft		f=		0.7

				1800 lbft		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				MASD = Allowable Moment Anchorage Strength = Mu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				MASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2770

		Ave. Ult. Test Load, Mu (lbs):				5308 lbft		Rc =		0.95				TEST 29-20160769 - Non Cracked - M2

								Fu(spec):		45				5 Tests

		Test C.O.V.:				5.4%		Fu(test):		51.2				Ultimate Test		Moment Arm (ft)		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1943		2.86		5557

				K:		3.400		t(test) =		0.0999		Test 2		1705		2.86		4876

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		1945		2.86		5563

								Rs =		0.8789		Test 4		1820		2.86		5205

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1867		2.86		5340

				Concrete

												Sum of tests 1 thru 5 =		26541 lbft		Mu x Rc =		5043 lbft

																Standard Deviation =		284.95

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2058 lbft		1515 lbft		3.33		3.50		1441 lbft		f=		0.7

				1441 lbft		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2886 lbft		1804 lbft		2.80		2.80		1804 lbft		f=		0.7

				2017 lbft		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Allowable Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				25966 lbs		Rc =		1.00				TEST 29-20160770 - Non Cracked - Uplift Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				2.5%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		24914

				K:		3.400		t(test) =		0.0999		Test 2		25983

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		26370

								Rs =		0.8789		Test 4		25913

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		26652

				Concrete

												Sum of tests 1 thru 5 =		129832 lbs		Nu x Rc =		25966 lbs

																Standard Deviation =		660.23

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		10599 lb		8718 lbs		2.98		3.50		7419 lbs		f=		0.7

				7419 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		16605 lb		10378 lbs		2.50		2.50		10378 lbs		f=		0.7

				10387 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				VASD = Available Shear Anchorage Strength = Vu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				VASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Vu (lbs):				12845 lbs		Rc =		1.00				TEST 29-20160771 - Non Cracked - F1 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				10.9%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		12902

				K:		3.400		t(test) =		0.0999		Test 2		11803

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		14419

								Rs =		0.8789		Test 4		13971

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		11128

				Concrete

												Sum of tests 1 thru 5 =		64223 lbs		Nu x Rc =		12845 lbs

																Standard Deviation =		1394.85

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		4254 lb		2978 lbs		4.31		4.31		2978 lbs		f=		0.7

				3670 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		5671 lb		3545 lbs		3.62		3.62		3545 lbs		f=		0.7

				5138 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				VASD = Available Shear Anchorage Strength = Vu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				VASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Vu (lbs):				15209 lbs		Rc =		1.00				TEST 29-20160772 - Non Cracked - F2 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				2.9%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		14953

				K:		3.400		t(test) =		0.9990		Test 2		15273

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		15785

								Rs =		0.8789		Test 4		14641

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		15394

				Concrete

												Sum of tests 1 thru 5 =		76046 lbs		Nu x Rc =		15209 lbs

																Standard Deviation =		435.39

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		6208 lb		5045 lbs		3.01		3.50		4345 lbs		f=		0.7

				4345 lbs		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		VASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Vu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		9610 lb		6006 lbs		2.53		2.53		6006 lbs		f=		0.7

				6084 lbs		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				MASD = Available Moment Anchorage Strength =Mu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				MASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2780

		Ave. Ult. Test Load, Mu (lbs):				7571 lbft		Rc =		0.95				TEST 29-20160773 - Non Cracked - M1

								Fu(spec):		45				5 Tests

		Test C.O.V.:				3.3%		Fu(test):		51.2				Ultimate Test		Moment Arm (ft)		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1473		5.05		7439

				K:		3.400		t(test) =		0.0999		Test 2		1444		5.05		7292

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		1.02703		Test 3		1533		5.05		7742

								Rs =		0.8789		Test 4		1481		5.05		7479

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1565		5.05		7903

				Concrete

												Sum of tests 1 thru 5 =		37855 lbs		Nu x Rc =		7192 lbft

																Standard Deviation =		246.58

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2936 lbft		2351 lbft		3.06		3.50		2055 lbft		f=		0.7

				2055 lbft		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		MASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		4477 lbft		2798 lbft		2.57		2.57		2798 lbft		f=		0.7

				2877 lbft		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				MASD = Available Moment Anchorage Strength =Mu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				MASD created by Simpson

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Mu (lbs):				8530 lbft		Rc =		1.00				TEST 29-20160774 - Non Cracked - M2

								Fu(spec):		45				5 Tests

		Test C.O.V.:				1.4%		Fu(test):		51.2				Ultimate Test		Moment Arm (ft)		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1720		5.05		8686

				K:		3.400		t(test) =		0.9990		Test 2		1693		5.05		8550

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		1676		5.05		8464

								Rs =		0.8789		Test 4		1698		5.05		8575

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1659		5.05		8378

				Concrete

												Sum of tests 1 thru 5 =		42652 lbs		Nu x Rc =		8530 lbft

																Standard Deviation =		116.45

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		MASD equation:										a :		1.43 for SDC C-F

										Mu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		3482 lbft		2989 lbft		2.85		3.50		2437 lbft		f=		0.7

				2437 lbft		3.50						Rcr =		1.00		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		MASD equation:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		5459 lbft		3559 lbft		2.40		2.50		3412 lbft		f=		0.7

				3412 lbft		2.50						Rcr =		1.00		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output
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MPBZ Cracked

		AC398 TEST RESULTS / CALCULATIONS - DETERMINING LIMIT STATES FOR CONNECTION STRENGTH AND ANCHORAGE STRENGTH





		The MPBZ was tested to the ICC-ES approved Test Plan according to Acceptance Criteria AC398, 3.3.3 anchorage to concrete procedures.  See equation from AC398, 3.3.3.1 and variables.  Also see individual calculations below for each: 









		T =		φ x Nu x (1-KxCOV) x Rd x Rcr x (Rc or Rs)														AC398, 3.3.3.1

						α

		Nu (Tu) =		Average maximum tension test load (min of 5 test specimens)

		COV=		Coefficient of variation of test results

		 K =		Statistical constant used to establish the 5% fractile w/ 90% confidence, whose value depends on number of tests.  See ACI355.2 Table A2.1





		Rc =		Concrete strength reduction factor used when concrete failure occurs in the test.  If f'c ≤ specified f'c, Rc = 1.0.  If f'c > specified f'c, Rc = √(f'c(spec)/f'c(test). 



		Rcr =		Reduction factor.  Rcr = 1.0 when analysis indicates no cracking, otherwise Rcr = 0.70.  Alternatively, Rcr shall be permitted to be increased above 0.70 based on tests in accordance with Section 4.2.  Rcr = (cracked test average peak load) / (non-cracked











		Rd =		Seismic reduction factor.  Rd = 1.0 when SDC A & B, and 0.75 otherwise.

		Rs =		Steel strength reduction factor, used when the test failure mode is in the steel strap = [Fu(spec)/Fu(test)]x[t(spec)/t(test)] ≤1.0. 



		α =		Conversion factor from LRFD to ASD

		φ =		Strength red. factor. φ=0.75 for ductile steel fail in tension, 0.65 for ductile steel fail in shear., 0.70 for breakout, 0.75 for breakout w/ supp. reinf., and 0.70 for pullout fail.











































		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				19293 lbs		Rc =		1.00				TEST 29-20160765 - Non Cracked - Uplift Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				9.6%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		22026

				K:		3.400		t(test) =		0.9990		Test 2		19222

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		16859

								Rs =		0.8789		Test 4		19480

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		18877

				Concrete

												Sum of tests 1 thru 5 =		96464 lbs		Nu x Rc =		19293 lbs

																Standard Deviation =		1844.36

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		4786 lb		3350 lbs		5.76		5.76		3350 lbs		f=		0.7

				5512 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		6381 lb		3988 lbs		4.84		4.84		3988 lbs		f=		0.7

				7717 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				8077 lbs		Rc =		1.00				TEST 29-20160766 - Non Cracked - F1 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				14.2%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		7299

				K:		3.400		t(test) =		0.9990		Test 2		6922

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		9525

								Rs =		0.8789		Test 4		7571

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		9069

				Concrete

												Sum of tests 1 thru 5 =		40386 lbs		Nu x Rc =		8077 lbs

																Standard Deviation =		1148.49

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		1533 lb		1073 lbs		7.53		7.53		1073 lbs		f=		0.7

				2308 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2044 lb		1278 lbs		6.32		6.32		1278 lbs		f=		0.7

				3231 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				8579 lbs		Rc =		1.00				TEST 29-20160767 - Non Cracked - F2 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				10.3%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		9020

				K:		3.400		t(test) =		0.9990		Test 2		8199

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		7358

								Rs =		0.8789		Test 4		8606

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		9710

				Concrete

												Sum of tests 1 thru 5 =		42893 lbs		Nu x Rc =		8579 lbs

																Standard Deviation =		881.70

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2051 lb		1436 lbs		5.98		5.98		1436 lbs		f=		0.7

				2451 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2735 lb		1709 lbs		5.02		5.02		1709 lbs		f=		0.7

				3431 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2770

		Ave. Ult. Test Load, Tu (lbs):				4736 lbs		Rc =		0.95				TEST 29-20160768 - Non Cracked - M1

								Fu(spec):		45				5 Tests

		Test C.O.V.:				8.4%		Fu(test):		51.2				Ultimate Test		Moment Arm		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1651		2.86		4722

				K:		3.400		t(test) =		0.9990		Test 2		1874		2.86		5360

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		1606		2.86		4593

								Rs =		0.8789		Test 4		1656		2.86		4736

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1492		2.86		4267

				Concrete

												Sum of tests 1 thru 5 =		23678 lbs		Nu x Rc =		4499 lbs

																Standard Deviation =		396.67

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		1182 lb		828 lbs		5.44		5.44		828 lbs		f=		0.7

				1285 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		1577 lb		985 lbs		4.57		4.57		985 lbs		f=		0.7

				1800 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB44Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2770

		Ave. Ult. Test Load, Tu (lbs):				5308 lbs		Rc =		0.95				TEST 29-20160769 - Non Cracked - M2

								Fu(spec):		45				5 Tests

		Test C.O.V.:				5.4%		Fu(test):		51.2				Ultimate Test		Moment Arm		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1943		2.86		5557

				K:		3.400		t(test) =		0.9990		Test 2		1705		2.86		4876

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		1945		2.86		5563

								Rs =		0.8789		Test 4		1820		2.86		5205

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1867		2.86		5340

				Concrete

												Sum of tests 1 thru 5 =		26541 lbs		Nu x Rc =		5043 lbs

																Standard Deviation =		284.95

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		1515 lb		1060 lbs		4.76		4.76		1060 lbs		f=		0.7

				1441 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2020 lb		1262 lbs		3.99		3.99		1262 lbs		f=		0.7

				2017 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output

























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				25966 lbs		Rc =		1.00				TEST 29-20160770 - Non Cracked - Uplift Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				2.5%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		24914

				K:		3.400		t(test) =		0.9990		Test 2		25983

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		26370

								Rs =		0.8789		Test 4		25913

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		26652

				Concrete

												Sum of tests 1 thru 5 =		129832 lbs		Nu x Rc =		25966 lbs

																Standard Deviation =		660.23

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		8718 lb		6102 lbs		4.26		4.26		6102 lbs		f=		0.7

				7419 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		11624 lb		7265 lbs		3.57		3.57		7265 lbs		f=		0.7

				10387 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				12845 lbs		Rc =		1.00				TEST 29-20160771 - Non Cracked - F1 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				10.9%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		12902

				K:		3.400		t(test) =		0.9990		Test 2		11803

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		14419

								Rs =		0.8789		Test 4		13971

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		11128

				Concrete

												Sum of tests 1 thru 5 =		64223 lbs		Nu x Rc =		12845 lbs

																Standard Deviation =		1394.85

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2978 lb		2084 lbs		6.16		6.16		2084 lbs		f=		0.7

				3670 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		3970 lb		2481 lbs		5.18		5.18		2481 lbs		f=		0.7

				5138 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				15209 lbs		Rc =		1.00				TEST 29-20160772 - Non Cracked - F2 Load

								Fu(spec):		45				5 Tests

		Test C.O.V.:				2.9%		Fu(test):		51.2				Ultimate Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		14953

				K:		3.400		t(test) =		0.9990		Test 2		15273

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		15785

								Rs =		0.8789		Test 4		14641

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		15394

				Concrete

												Sum of tests 1 thru 5 =		76046 lbs		Nu x Rc =		15209 lbs

																Standard Deviation =		435.39

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		5045 lb		3532 lbs		4.31		4.31		3532 lbs		f=		0.7

				4345 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		6727 lb		4204 lbs		3.62		3.62		4204 lbs		f=		0.7

				6084 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2780

		Ave. Ult. Test Load, Tu (lbs):				7571 lbs		Rc =		0.95				TEST 29-20160773 - Non Cracked - M1

								Fu(spec):		45				5 Tests

		Test C.O.V.:				3.3%		Fu(test):		51.2				Ultimate Test		Moment Arm		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1473		5.05		7439

				K:		3.400		t(test) =		0.9990		Test 2		1444		5.05		7292

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		1533		5.05		7742

								Rs =		0.8789		Test 4		1481		5.05		7479

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1565		5.05		7903

				Concrete

												Sum of tests 1 thru 5 =		37855 lbs		Nu x Rc =		7192 lbs

																Standard Deviation =		246.58

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2351 lb		1645 lbs		4.37		4.37		1645 lbs		f=		0.7

				2055 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		3134 lb		1959 lbs		3.67		3.67		1959 lbs		f=		0.7

				2877 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output



























		MPB66Z												(Governed By Concrete Failure)

		Limit State from AC 398, 3.3.3 - Anchorage Strength 

				TASD = Available Tension Anchorage Strength = Tu x f x (1-K x C.O.V.) x (Rc or Rs) x Rd x Rcr / a

				TASD from AC398, 3.3.3.1

								f'c(spec):		2500

		No. of test samples:				5		f'c(test):		2730

		Ave. Ult. Test Load, Tu (lbs):				8530 lbs		Rc =		1.00				TEST 29-20160774 - Non Cracked - M2

								Fu(spec):		45				5 Tests

		Test C.O.V.:				1.4%		Fu(test):		51.2				Ultimate Test		Moment Arm		Ultimate Moment Test

				Better than 15%:		YES		t(spec) =		0.1026		Test 1		1720		5.05		8686

				K:		3.400		t(test) =		0.9990		Test 2		1693		5.05		8550

				K as described in ACI 355.2 Table A2.1				t(spec)/t(test) =		0.10270		Test 3		1676		5.05		8464

								Rs =		0.8789		Test 4		1698		5.05		8575

				Failure Mode:				Rc to be used for tests with concrete failure.				Test 5		1659		5.05		8378

				Concrete

												Sum of tests 1 thru 5 =		42652 lbs		Nu x Rc =		8530 lbs

																Standard Deviation =		116.45

				SDC C - F								Rd =		0.75 per AC398 3.3.3.1

												Rd =		0.75 or 1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.43 for SDC C-F

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.43

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		2989 lb		2093 lbs		4.08		4.08		2093 lbs		f=		0.7

				2437 lbs		3.50						Rcr =		0.70		Cracked Factor

				SDC A & B

												Rd =		1.0 per AC398 3.3.3.1

		TASD equation from AC398, 3.3.3.1:										a :		1.6 for Wind and SDC A&B

										Tu x f x (1-K x C.O.V.) x Rc x Rd x Rcr / a		a =		1.6

		LRFD		ASD		s.f.		s.f.		AC Load		f :		AC398, 3.3.3.1

		3986 lb		2491 lbs		3.42		3.42		2491 lbs		f=		0.7

				3412 lbs		2.50						Rcr =		0.70		Cracked Factor

		Limit State from AC 398, 3.3.2 - Connection Strength of Assembly Test - 3.3.2.3

				-See Assembly Test Calculation Output
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		MPBZ

		TESTING LOAD REDUCTIONS PER ASTM D7147





										Steel Reduction Ratio

										Tests		Specified Tensile Strength (psi)		Tested Tensile Strength (psi)		Specified BMT (in)		Tested BMT (in)		Steel Reduction

										All		45000		51200		0.0999		0.1026		1.00









		Fasteners		Model No.		Test No.		Load		Number of Parts		Test Set-Up		Post Bearing Area		Wood Sample No.		Moisture Content (%)		Specific Gravity Method A		Ultimate Load (lbs)		Reduction for Fastener Strength Increases 										Moisture Content Reduction Factor		Reduced Ultimate Load (lbs)		Reduced Allowable Load Per ASTM D7147 (lbs)		Allowable Load Per AC13 (lbs)		Difference (%)

																								Z Nominal (lbs)              CD (100)		Z Tested (lbs)            CD (100)		Fcperp x Area    Nominal       (lbs)		Fcperp x Area    Tested          (lbs)		Reduction Factor

		1/4x2 1/2" SDS		MPB44Z		29-20160824		Uplift		1		A		None		1		12.50%		0.56		13858		246		279		-		-		0.8806		1.0000		12203		4900		5331		8%

												B		None		2		12.60%		0.55		20907		246		275		-		-		0.8938		1.0000		18687

												C		None		3		13.90%		0.55		17579		246		275		-		-		0.8938		1.0000		15713

												D		None		4		15.1%		0.42		13175		246		246		-		-		1.0000		1.0000		13175

												E		None		5		15.6%		0.57		13423		246		284		-		-		0.8677		1.0000		11647

												F		None		6		14.1%		0.49		17011		246		250		-		-		0.9847		1.0000		16751

		1/4x2 1/2" SDS		MPB44Z		29-20160825		F1		1		A		25.375		1		21.1%		0.60		9373		246		296		645		870		0.7426		1.0000		6960		2165		2917		26%

												B		25.375		2		11.7%		0.60		8751		246		296		645		870		0.7426		1.0000		6498

												C		25.375		3		15.6%		0.59		10074		246		292		645		848		0.7622		1.0000		7678

		1/4x2 1/2" SDS		MPB44Z		29-20160826		F2		1		A		25.375		1		24.9%		0.53		10330		246		267		645		713		0.9055		1.0000		9354		2920		3157		8%

												B		25.375		2		22.0%		0.45		9472		246		246		645		533		1.0000		1.0000		9472

												C		25.375		3		14.1%		0.57		10891		246		284		645		803		0.8046		1.0000		8763

		1/4x2 1/2" SDS		MPB44Z		29-20160827		M1		1		A		12.6875		1		25%		0.53		6174		246		267		645		713		0.9057		1.0000		5592		1540		1766		13%

												B		12.6875		2		13%		0.56		5895		246		279		645		780		0.8284		1.0000		4883

												C		12.6875		3		11.90%		0.57		4997		246		284		645		803		0.8055		1.0000		4025

												D		12.6875		4		12.2%		0.62		4760		246		304		645		915		0.7076		1.0000		3368

												E		12.6875		5		10.7%		0.46		4566		246		246		645		555		1.0000		0.9955		4545

												F		12.6875		6		10.1%		0.49		5400		246		250		645		623		1.0000		0.9865		5327

		1/4x2 1/2" SDS		MPB44Z		29-20160828		M2		1		A		12.6875		1		14.20%		0.5		4653		246		254		645		645		0.9990		1.0000		4649		1630		1633		0%

												B		12.6875		2		19.40%		0.5		4307		246		254		645		645		0.9990		1.0000		4303

												C		12.6875		3		17.60%		0.48		5065		246		246		645		600		1.0000		1.0000		5065

												D		12.6875		4		19.2%		0.46		4352		246		246		645		555		1.0000		1.0000		4352

												E		12.6875		5		17.2%		0.48		5405		246		246		645		600		1.0000		1.0000		5405

												F		12.6875		6		20.4%		0.47		5608		246		246		645		578		1.0000		1.0000		5608

		1/4x2 1/2" SDS		MPB44Z		29-20160829		Download		1		A		None		1		11.4%		0.41		24470		246		246		-		-		1.0000		1.0000		24470		6410		7272		12%

												B		None		2		11.5%		0.59		22806		246		292		-		-		0.8433		1.0000		19232

												C		None		3		13.1%		0.47		21817		246		246		-		-		1.0000		1.0000		21817

		1/4x2 1/2" SDS		MPB66Z		29-20160830		Uplift		1		A		None		1		19.1%		0.51		24684		246		258		-		-		0.9522		1.0000		23503		5815		7101		18%

												B		None		2		10.9%		0.61		21304		246		300		-		-		0.8204		0.9985		17452

												C		None		3		18.9%		0.54		23149		246		271		-		-		0.9077		1.0000		21012

		1/4x2 1/2" SDS		MPB66Z		29-20160831		F1		1		A		39.875		1		8.3%		0.50		18713		246		254		645		645		0.9997		0.9595		17950		5065		5065		0%

												B		39.875		2		13.7%		0.43		15195		246		246		645		488		1.0000		1.0000		15195

												C		39.875		3		19.2%		0.52		18036		246		263		645		690		0.9348		1.0000		16860

		1/4x2 1/2" SDS		MPB66Z		29-20160832		F2		1		A		39.875		1		19.0%		0.55		18710		246		275		645		758		0.8519		1.0000		15938		4170		4604		9%

												B		39.875		2		13.0%		0.52		15965		246		263		645		690		0.9348		1.0000		14924

												C		39.875		3		23.4%		0.53		13811		246		267		645		713		0.9054		1.0000		12505

		1/4x2 1/2" SDS		MPB66Z		29-20160833		M1		1		A		19.938		1		14%		0.34		10135		246		246		645		285		1.0000		1.0000		10135		3730		3728		-0%

												B		19.938		2		16%		0.4		10194		246		246		645		420		1.0000		1.0000		10194

												C		19.938		3		16.10%		0.44		12467		246		246		645		510		1.0000		1.0000		12467

												D		19.938		4		15.5%		0.44		11141		246		246		645		510		1.0000		1.0000		11141

												E		19.938		5		18.2%		0.45		11998		246		246		645		533		1.0000		1.0000		11998

												F		19.938		6		19.5%		0.46		11169		246		246		645		555		1.0000		1.0000		11169

		1/4x2 1/2" SDS		MPB66Z		29-20160834		M2		1		A		19.938		1		10.50%		0.48		11295		246		246		645		600		1.0000		0.9925		11210		3770		3790		1%

												B		19.938		2		25.60%		0.39		9666		246		246		645		398		1.0000		1.0000		9666

												C		19.938		3		17.10%		0.38		10294		246		246		645		375		1.0000		1.0000		10294

												D		19.938		4		9.7%		0.43		12844		246		246		645		488		1.0000		0.9805		12594

												E		19.938		5		12.1%		0.47		12232		246		246		645		578		1.0000		1.0000		12232

												F		19.938		6		13.6%		0.47		11886		246		246		645		578		1.0000		1.0000		11886

		1/4x2 1/2" SDS		MPB66Z		29-20160835		Download		1		A		None		1		20.0%		0.50		37231		246		254		-		-		0.9681		1.0000		36045		10855		12410		13%

												B		None		2		8.0%		0.60		41006		246		296		-		-		0.8317		0.9550		32568

												C		None		3		17.0%		0.48		38373		246		246		-		-		1.0000		1.0000		38373























Fastener Calcs

										Wood Screw Lateral Design Calculations - ASTM D7147 Reductions









				User Input														SG		Dowel Bearing Z				Material Information										NDS Calculations →→→→→→						Cd = 100

		Condition		Fastener		D		Dr		Lscrew		Wood		twood		Steel

Paul McEntee: Gage - Fu				Z		Rhf		tsteel		Fu		Fem		Fyb				Penetration

Paul McEntee: bbouchet:
Nail Length - Steel Thickness - Nail point per 2102 NDS 11.3.5.2.  Or wood thickness, whichever is less. 
		Rt		Rd

bbouchet: bbouchet:
Does not work for nails .25 and larger such as N54A
		Fes		Re		k1		K2		K3		Z (Im)		Z (Is):		Z (II):		Z (IIIm):		Z (IIIs):		Z (IV):

		Specified		SDS		0.239		0.188		2.5		DFL		3.500		12 GA - 45		0.5		246		--		0.1026		45000		4637		164000				2.397

bbouchet: bbouchet:
Screwl Length - Steel Thickness, or  wood thickness, whichever is less. 

Also checks forminimum 6D pennetration.

Also doesn't allow the screw to pennetrate beyond the wood,  risking losing thread engagement. 

Pmcentee: Also ignore 6d minimum for SDS				

bbouchet: bbouchet:
Does not work for nails .25 and larger such as N54A
		

Paul McEntee: Gage - Fu																				23.366		2.38		99000		0.047		0.452		0.501		13.38		878		802.3492436975		362.427847849		402		246		327

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.32		168		1.000		0.0999		51200		2040		166167				2.400		24.025		2.41		112640		0.018		0.189		0.479		21.65		388		891.814346888		168.3783261754		179		173		226

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.33		177		1.000		0.0999		51200		2159		166167				2.400		24.025		2.41		112640		0.019		0.199		0.479		21.02		411		891.814346888		177.4427562404		190		178		232

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.34		183		1.000		0.0999		51200		2280		166167				2.400		24.025		2.41		112640		0.020		0.209		0.480		20.44		434		891.814346888		186.6560082046		200		183		238

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.35		187		1.000		0.0999		51200		2405		166167				2.400		24.025		2.41		112640		0.021		0.220		0.481		19.88		457		891.814346888		196.1702326925		211		187		244

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.36		192		1.000		0.0999		51200		2533		166167				2.400		24.025		2.41		112640		0.022		0.231		0.482		19.35		482		891.814346888		205.9091244519		222		192		251

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.37		197		1.000		0.0999		51200		2664		166167				2.400		24.025		2.41		112640		0.024		0.242		0.483		18.85		507		891.814346888		215.8725231175		234		197		257

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.38		201		1.000		0.0999		51200		2798		166167				2.400		24.025		2.41		112640		0.025		0.253		0.484		18.38		532		891.814346888		226.0602572263		245		201		263

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.39		206		1.000		0.0999		51200		2935		166167				2.400		24.025		2.41		112640		0.026		0.265		0.485		17.93		558		891.814346888		236.4721452082		257		206		269

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.40		210		1.000		0.0999		51200		3075		166167				2.400		24.025		2.41		112640		0.027		0.277		0.486		17.50		585		891.814346888		247.1079962094		269		210		276

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.41		215		1.000		0.0999		51200		3218		166167				2.400		24.025		2.41		112640		0.029		0.289		0.487		17.09		612		891.814346888		257.9676107816		282		215		282

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.42		219		1.000		0.0999		51200		3364		166167				2.400		24.025		2.41		112640		0.030		0.302		0.488		16.70		640		891.814346888		269.0507814611		295		219		288

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.43		224		1.000		0.0999		51200		3513		166167				2.400		24.025		2.41		112640		0.031		0.314		0.489		16.33		668		891.814346888		280.3572932605		307		224		294

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.44		228		1.000		0.0999		51200		3665		166167				2.400		24.025		2.41		112640		0.033		0.327		0.490		15.97		697		891.814346888		291.8869240867		321		228		300

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.45		232		1.000		0.0999		51200		3820		166167				2.400		24.025		2.41		112640		0.034		0.340		0.491		15.63		727		891.814346888		303.6394450999		334		232		306

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.46		237		1.000		0.0999		51200		3977		166167				2.400		24.025		2.41		112640		0.035		0.354		0.492		15.31		756		891.814346888		315.5388439771		348		237		312

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.47		241		1.000		0.0999		51200		4138		166167				2.400		24.025		2.41		112640		0.037		0.367		0.493		14.99		787		891.814346888		327.7364643801		362		241		318

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.48		245		1.000		0.0999		51200		4301		166167				2.400		24.025		2.41		112640		0.038		0.381		0.494		14.69		818		891.814346888		340.0805364367		376		245		324

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.49		250		0.983		0.0999		51200		4468		166167				2.400		24.025		2.41		112640		0.040		0.396		0.495		14.40		850		891.814346888		352.7222684855		390		250		330

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.50		254		0.967		0.0999		51200		4637		166167				2.400		24.025		2.41		112640		0.041		0.410		0.496		14.13		882		891.814346888		365.5100046848		405		254		336

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.51		258		0.951		0.0999		51200		4809		166167				2.400		24.025		2.41		112640		0.043		0.424		0.498		13.86		915		891.814346888		378.5191970756		419		258		342

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.52		263		0.935		0.0999		51200		4984		166167				2.400		24.025		2.41		112640		0.044		0.439		0.499		13.60		948		891.814346888		391.7495776687		434		263		348

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.53		267		0.921		0.0999		51200		5161		166167				2.400		24.025		2.41		112640		0.046		0.454		0.500		13.36		982		891.814346888		405.125320861		450		267		354

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.54		271		0.906		0.0999		51200		5342		166167				2.400		24.025		2.41		112640		0.047		0.470		0.501		13.12		1016		891.814346888		418.7972873959		465		271		360

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.55		275		0.893		0.0999		51200		5526		166167				2.400		24.025		2.41		112640		0.049		0.485		0.502		12.89		1051		891.814346888		432.6896085008		481		275		366

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.56		279		0.879		0.0999		51200		5712		166167				2.400		24.025		2.41		112640		0.051		0.501		0.504		12.67		1087		891.814346888		446.7265463685		497		279		371

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.57		284		0.866		0.0999		51200		5901		166167				2.400		24.025		2.41		112640		0.052		0.517		0.505		12.45		1122		891.814346888		460.9833287035		513		284		377

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.58		288		0.854		0.0999		51200		6093		166167				2.400		24.025		2.41		112640		0.054		0.533		0.506		12.25		1159		891.814346888		475.4596598381		529		288		383

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.59		292		0.842		0.0999		51200		6287		166167				2.400		24.025		2.41		112640		0.056		0.550		0.508		12.05		1196		891.814346888		490.0798954405		546		292		389

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.60		296		0.830		0.0999		51200		6485		166167				2.400		24.025		2.41		112640		0.058		0.566		0.509		11.85		1234		891.814346888		504.9944553903		563		296		395

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.61		300		0.819		0.0999		51200		6685		166167				2.400		24.025		2.41		112640		0.059		0.583		0.510		11.67		1272		891.814346888		520.0523793946		580		300		400

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.62		304		0.808		0.0999		51200		6888		166167				2.400		24.025		2.41		112640		0.061		0.600		0.512		11.49		1310		891.814346888		535.3286995406		597		304		406

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.63		308		0.798		0.0999		51200		7094		166167				2.400		24.025		2.41		112640		0.063		0.618		0.513		11.31		1349		891.814346888		550.8230995022		615		308		412

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.64		312		0.788		0.0999		51200		7303		166167				2.400		24.025		2.41		112640		0.065		0.635		0.514		11.14		1389		891.814346888		566.5352587194		633		312		417

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.65		316		0.778		0.0999		51200		7514		166167				2.400		24.025		2.41		112640		0.067		0.653		0.516		10.97		1429		891.814346888		582.3897319762		650		316		423

				SDS		0.239		0.191		2.5		DFL		3.500		12 GA - 45		0.66		320		0.768		0.0999		51200		7728		166167				2.400		24.025		2.41		112640		0.069		0.671		0.517		10.81		1470		891.814346888		598.4613884852		669		320		428





				Notes:

				SDS Fasteners are tested fasteners. Using NDS Wood Screw calculations

				to determine ratio of Z-specifid versus Z-tested to apply ASTM D7147-11 material strength reductions.

				Z-specified = Calculated value using specified properties for the fastener and materials

				Z-tested = Calculated value using tested material properties (Fyb, steel thickness, root diameter, Fyb, wood SG)

				Rhf = ratio of tested to specifed values

				Fyb = 164,000 (specified average Fyb for SDS fasteners

				Fyb = 170,153 (tested Fyb for SDS lot number used for these tests based on TEI Report for Item 12041)

				Rmc = 1 - (MCLimit - MC) x 0.015 per ASTM D7147-11 -- 13.5.8 where MCLimit = 11%



				No Reductions for Rhf or Rmc based on tested material properties



				Revisions

				1.   08/29/03		B. Bouchet		Z(II) was using Fu, changed to Fes.   		Z(II) was using Fu, changed to Fes.   

								Changed all gage thicknesses in Misc Data to Simpson Standard "Design" thickness		Changed all gage thicknesses in Misc Data to Simpson Standard "Design" thickness

								Removed Cp, not part of 2001NDS, 10D in NDS talbes is just an assumption for those tables		Removed Cp, not part of 2001NDS, 10D in NDS talbes is just an assumption for those tables

								Enlarged dropdown combo boxes		Enlarged dropdown combo boxes

								Subtract nail tip length if less than 10D penetration per 11.3.4		Subtract nail tip length if less than 10D penetration per 11.3.4

								Removed tab with copy of Material Standards 		Removed tab with copy of Material Standards 

								Rearranged tab order		Rearranged tab order

								Changed title to "Lateral Design Values"		Changed title to "Lateral Design Values"

				2.  09-05-03		M. Crawford		Deleted 20d common nails from drop down list.  Sheet was not calc'g the correct Fyb when the		Deleted 20d common nails from drop down list.  Sheet was not calc'g the correct Fyb when the

				 				NDS table values were selected.  Very rare to need 20d anyway.		NDS table values were selected.  Very rare to need 20d anyway.

								Added some notes to Misc. data sheet re: F-u on A653 steel.		Added some notes to Misc. data sheet re: F-u on A653 steel.

								Revised F-v values in Misc. data sheet to match 2001 NDS even though there not used here.		Revised F-v values in Misc. data sheet to match 2001 NDS even though there not used here.

				3.  09-09-03		J. Gilstrap		Fixed the nail values		Fixed the nail values

								Rearragned Fu values in order of common steel		Rearragned Fu values in order of common steel

								Formatted main sheet		Formatted main sheet

				4.  06-04-04		J. Gilstrap		Added reduction for penetrations less than 12d per engineering decision		Added reduction for penetrations less than 12d per engineering decision

				5. 10-25-04		J. Gilstrap		Added choice for straps to remove penetration reduction.		Added choice for straps to remove penetration reduction.

				6. 07-26-06		JG & BB		Changed Fes to reduce by actual duration instead of 1.6 for all durations.		Changed Fes to reduce by actual duration instead of 1.6 for all durations.

								tip = 2D instead of Tan60/2		tip = 2D instead of Tan60/2

				7. 08-02-06		B. Bouchet		Add 90% to summary.  Correct tip length note		Add 90% to summary.  Correct tip length note

				8. 09-22-06		J. Gilstrap		Formatted print sheet		Formatted print sheet

				9. 01-13-10		B. Bouchet		Added 52ksi steel, adjusted Fu dropdown size and range		Added 52ksi steel, adjusted Fu dropdown size and range

				10. 09-17-12		B. Bouchet		Corrected overtype on steel thickness.  Set security to 'protected' on		Corrected overtype on steel thickness.  Set security to 'protected' on

								 formulas (not password protected.  Go to Review-Unprotect Sheet to make changes)		 formulas (not password protected.  Go to Review-Unprotect Sheet to make changes)

				11. 03-19-13		B. Bouchet		Change titles to 2012 NDS.  Move Fyb and Cd choices into printed area.  		Change titles to 2012 NDS.  Move Fyb and Cd choices into printed area.  

								Changed nail tip calculation to updated NDS 11.3.5.2		Changed nail tip calculation to updated NDS 11.3.5.2

				12. 05-16-16		P. McEntee		Changed Layout to horizontal.		Changed Layout to horizontal.

								Revised lookups to simplify user input		Revised lookups to simplify user input

								Based material dropdowns on the gage-fu combinations we use in material specifications		Based material dropdowns on the gage-fu combinations we use in material specifications
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MPBZ Steel Calc

										MPB44Z										Date: August, 2012

																				Calculation By: Jim Benton

																				Check By: TK

																				Revision: 



				Calculation Summary:

						The following calculations are for the tensile capacity of the base itself.

								Based on lower of:

										1) Yielding in the gross section

										2) Fracture in net section away from connections

										3) Fracture in net section at the connection



				Applicable Codes:						2007 AISI NASPEC





































						1) Yielding in the gross section



						Tn = (AgFy)/Ω																		NASPEC Eq. C2-1

										Ag = 		3.7500		X		0.1026		=		0.38475		sq. in.

										Fy = 		33,000		psi

										Ω = 		1.67

						Tn =		15206		lbs.		= 2 straps 





						2) Fracture in net section away from connections



						Tn = (AnFu)/Ω																		NASPEC Eq. C2-2

										An = 		3.7500		X		0.1026		=		0.38475		sq. in.

										Fu =		45,000		psi

										Ω = 		2.0

						Tn = 		17314		lbs.		= 2 straps
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MPBZ 

		COMPUTATIONS

								SIMPSON STRONG-TIE® COMPANY, INC.																				NO.				OF				SHEETS

								5956 West Las Positas Boulevard, Pleasanton, California 94588

								Telephone: 925.560.9000  • Facsimile: 925.847.1603



		DATE:   10/4/2016														PROJECT:   Moment Post Base

		BY:   JB						CHK: 								SUBJECT:  Moment Base Test Plan Calculations

		Line:																																		Reference:

		1		OVERVIEW

		2		The following calculations are a guideline that will be used to determine the allowable ASD loads for the MPBZ moment post base per testing criteria from ICC-ES AC13.  This product is intended to transfer uplift, download, shear and moment loads from a post to a concrete foundation.     

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41		APPLICABLE CODES OR STANDARDS

		42		2012 International Building Code (IBC)

		43		2012 International Residential Code (IRC)

		44		2012 National Design Specification for Wood Construction (NDS)

		45		2007 North American Specification for the Design of Cold-Formed Steel Structural Members (AISI S100-2007)

		46		ICC-ES-ESR-2236 Simpson Strong-Drive SDS Series Wood Screws Exp. 01/2016

		47																																		Simpson Material Specifications Database Rev. 82

		48		CONNECTOR INFORMATION

		49		Connector is made from 12 gauge ASTM A653 SS GR33 Steel.																																Simpson Steel Thickness Standards Rev. 17

		50		Fy = 33 ksi				Fu = 45 ksi

		51		Design Thickness = 0.1026"

		52

		53		FASTENER SCHEDULE

		54		Model No.		Fastener #, SDS 1/4"x2 1/2"

		55				Post

		56		MB44		16

		57		MB66		24

		58

		59

		60		POST NAILING																				    

		61		Screws are installed through the part and into the post at a 90 degree angle to the post face. Each screw has a steel-to-wood shear plane providing a single shear connection.

		62

		63



		64		Lateral Design Value, SDS 1/4"x2 1/2", Zpost = 624 lb (CD = 1.60)																																ICC-ES-ESR-2236

		65										485 lb		(CD = 1.25)

												445 lb		(CD = 1.15)

												390 lb		(CD = 1.00)



		66		DESIGN CALCULATIONS FOR MOMENT POST BASE																				    

		67		A moment load puts several different loads onto the connection.  The flanges of the part will be in tension and the opposite compression, while the post will 

		68		transfer the shear from the lateral load and the post will undergo perpindicular to grain compression forces.  A sample calculation

		69		with an arbitrary load and dimensions will be used to illustrate the process.  See the diagrams to the right for an explanation of values.

		70

		71				1) Moment resisted by post bearing capcity & fasteners

		72				2) Moment capacity of part

		73				3) Uplift and download capacity

		74				4) Shear capacity

		75

		76

		77				1) Bearing Force Resistance

		78				The resistance due to bearing from the wood post to the part 

		79				is considered to be a triangular distribution from the point of

		80				rotation of the post.

		81

						4x4 Post

		82				Given 

		83				P = 		1700 lbs

		84				H = 		1 ft

		85				L1 = 		7 1/4 in

		86				D = 		3 1/2 in

		87				Fc perp. = 		625 psi		 (Post bearing capacity, perp. to grain)																										2012 NDS Supplement

		88				Distance from Base of Concrete to Bottom of Post = 1 in																														Table 4A - Douglas Fir

		89

		90				Bearing Resultant, R1 

		91				            

		92

		93

		94

		95

		96

		97

		98

		99

		100

		101				1b) Tension force and compression force (Not needed for extra capacity but shown for clarity)

		102

		103				Given 

		104				SDS Shear Capacity, Z = 624 lbs  (Cd = 1.60)



								Fasteners







		105

		106



		107						Allowable Moment from Fasteners

		108

		109

		110

		111

		112										Additional capacity provided



		113				1c) Bearing Force Resistance

		114				The resistance due to bearing from the wood post to the part 

		115				is considered to be a triangular distribution from the point of

		116				rotation of the post.



						6x6 Post

		82				Given 

		83				P = 		3800 lbs

		84				H = 		1 ft

		85				L1 = 		7 1/4 in

		86				D = 		5 1/2 in

		87				Fc perp. = 		625 psi		 (Post bearing capacity, perp. to grain)																										2012 NDS Supplement

		88				Distance from Base of Concrete to Bottom of Post = 1 in																														Table 4A - Douglas Fir

		89

		90				Bearing Resultant, R1 

		91				            

		92

		93

		94

		95

		96

		97

		98

		99

		100

		101

		102				1d) Tension force and compression force (Not needed for extra capacity but shown for clarity)

		103

		104				Given 

		105				SDS Shear Capacity, Z = 624 lbs (Cd = 1.60)

		106

		107						Fasteners

		108

		109

		110

		111

		112

		113

		114						Allowable Moment from Fasteners

		115

		116

		117

		118

		119										Additional capacity provided

		120

		141				2) Moment Capcity

		142				An allowable moment was calculated by finding

		143				the moment of inertia of the part's section.  See below 

		144				equations.

		145

		146

		147

		148																																		AISI S100 2007

		149																																		Section C3.1

		150																																		AutoCAD

		151

		152				The section modulus, Sx & Sy, are calculated by software.

		153

		154				Moment Capacity 

		155				Part		Thickness (inch)		Sx (in3)		Mnx  (k-in)		Mnx  (k-ft)		Sy (in3)		Mny (k-in)		Mny (k-ft)

		156				MB 4x4		0.1046		1.853		61.155		5.096		2.491		82.212		6.851

		157				MB 6x6		0.1046		4.441		146.557		12.213		5.837		192.624		16.052

		158

		159						4x4 Allowable Moment in X & Y Direction

		160

		161

		162

		163

		164

		165						6x6 Allowable Moment in X & Y Direction

		166

		167

		168

		169

		170

		121

		122

		123				3) Uplift/Download Load Capacity

		125

						Given 

						SDS Shear Capacity, Z = 624 lbs (Cd = 1.60)

						SDS Shear Capacity, Z = 390 lbs (Cd = 1.00)



						4x4 



																																				ESR 2236





						6x6 



																																				ESR 2236





		126				4) Shear Capacity 

		127				Below are the equations that will be used to calculate the shear

		128				capacity of the part and the wood post and compared to the 

		129				maximum allowable shear.

		130

		136						Post Shear												Post Bearing & Fasteners																2012 NDS

		139																		SDS Shear Capacity, Z = 624 lbs (Cd = 1.60)











																				6x6 post not checked due to 4x4 loads not controlling 6x6 shear capacity.



















		140

		171

		172

		173

		174

		175

		176

		177

		178

		179

		180

		181

		182

		183

		184

		185

		186

		187

		188

		189

		190

		191

		192

		193

		194

		195

		196

		197

		198

		199

		200

		201

		202

		203





Load Table

						Limit States Table - Non Cracked Concrete

						Model No.		Nominal Column Size		Dimensions (in.)						Simpson Strong-Tie SDS
Screws		Limit States ASD Loads

																		Uplift (160)								F1 						F2						M1								M2								Download

										W1 / W2		D		H				Non-Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Non-Cracked		Assembly		Calculation (Wood)		Non-Cracked		Assembly		Calculation (Wood)		Non-Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Non-Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Assembly		Calculation

						Wind and Seismic Design Category A& B

						MPB44Z		4x4		3 9/16		7 1/4		7 1/4		16		5697		4900		9824		15206		1825		2165		2352		2442		2920		2352		1408		1540		4363		4100		1804		1630		4363		3005		6410		6240

						MPB66Z		6x6		5 9/16		7 1/4		7 1/4		24		10378		5815		14976		15206		3545		5065		5808		6006		4170		5808		2798		3730		7427		9620		3412		3770		7427		7310		10855		9360

						Seismic Design Category C–F

						MPB44Z		4x4		3 9/16		7 1/4		7 1/4		16		4786		4900		9824		15206		1533		2165		2352		2051		2920		2352		1182		1540		4363		4100		1441		1630		4363		3005		6410		6240

						MPB66Z		6x6		5 9/16		7 1/4		7 1/4		24		7419		5815		14976		15206		2978		5065		5808		4345		4170		5808		2055		3730		7427		9620		2437		3770		7427		7310		10855		9360

						Limit States Table - Cracked Concrete

						Model No.		Nominal Column Size		Dimensions (in.)						Simpson Strong-Tie SDS
Screws		Limit States ASD Loads

																		Uplift (160)								F1 						F2						M1								M2								Download

										W1 / W2		D		H				Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Cracked		Assembly		Calculation (Wood)		Cracked		Assembly		Calculation (Wood)		Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Cracked		Assembly		Calculation (Wood)		Calculation (Steel)		Assembly		Calculation

						Wind and Seismic Design Category A& B

						MPB44Z		4x4		39⁄16		71⁄4		71⁄4		16		3988		4900		9824		15206		1278		2165		2352		1709		2920		2352		985		1540		4363		4100		1262		1630		4363		3005		6410		6240

						MPB66Z		6x6		59⁄16		71⁄4		71⁄4		24		7265		5815		14976		15206		2481		5065		5808		4204		4170		5808		1959		3730		7427		9620		2491		3770		7427		7310		10855		9360

						Seismic Design Category C–F

						MPB44Z		4x4		39⁄16		71⁄4		71⁄4		16		3350		4900		9824		15206		1073		2165		2352		1436		2920		2352		828		1540		4363		4100		1060		1630		4363		3005		6410		6240

						MPB66Z		6x6		59⁄16		71⁄4		71⁄4		24		6102		5815		14976		15206		2084		5065		5808		3532		4170		5808		1645		3730		7427		9620		2093		3770		7427		7310		10855		9360

						Allowable Load Table

						Model No.		Nominal Column Size		Dimensions (in.)						Simpson Strong-Tie SDS
Screws		Allowable Loads (DF/SP)

																		Uplift (160)				F1 				F2				M1				M2				Download

										W1 / W2		D		H				Non-Cracked		Cracked		Non-Cracked		Cracked		Non-Cracked		Cracked		Non-Cracked		Cracked		Non-Cracked		Cracked		100		160

						Wind and Seismic Design Category A& B

						MPB44Z		4x4		39⁄16		71⁄4		71⁄4		16		4900		3988		1825		1278		2352		1709		1408		985		1630		1262		6240		6410

						MPB66Z		6x6		59⁄16		71⁄4		71⁄4		24		5815		5815		3545		2481		4170		4170		2798		1959		3412		2491		9360		10855

						Seismic Design Category C–F

						MPB44Z		4x4		39⁄16		71⁄4		71⁄4		16		4786		3350		1533		1073		2051		1436		1182		828		1441		1060		6240		6410

						MPB66Z		6x6		59⁄16		71⁄4		71⁄4		24		5815		5815		2978		2084		4170		3532		2055		1645		2437		2093		9360		10855
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Column Stiffness

		Part Testing

		Test		Size & Orientation		Set-Up (stiffness, in-lb/rad)

						a		b		c		d		e		f		avg		std dev		cov

		827		4x4 Solid Side		2459437.93456971		1517674.4484802		9909097.04104031		1778279.66628531		1646323.22299366		1954968.45042859		3.21E+06		3297733.0743851		102.70%

		828		4x4 Overlap Side		3035370.60184582		2120716.33740045		2567828.50323656		1722398.98967245		3144225.33796325		2482137.16345915		2.51E+06		539297.109091735		21.47%

		833		6x6 Solid Side		3.89E+06		5.01E+06		4.29E+06		3.37E+06		3.66E+06		3.47E+06		3.95E+06		616025.44651579		15.60%

		834		6x6 Overlap Side		5.10E+06		5.37E+06		4.37E+06		4.39E+06		4.12E+06		4.27E+06		4.60E+06		504131.174110174		10.95%





				SG

		Test		A		B		C		D		E		F		Avg.

		827		0.53		0.56		0.57		0.62		0.46		0.49		0.54

		828		0.5		0.5		0.48		0.46		0.48		0.47		0.48

		833		0.34		0.4		0.44		0.44		0.45		0.46		0.42

		834		0.48		0.39		0.38		0.43		0.47		0.47		0.44















		Post Testing

		Test		Size & Orientation		Set-Up (stiffness, in-lb/rad)

						a		b		c		avg		std dev		cov		% difference from test

		1210		4x4 DF Post		1519255.90190257		1465951.59528799		1620377.60881264		1.54E+06		78437.1748228949		5.11%		-

		1210 Adjusted to 0.54 SG				1740140.62522884		1644105.43499312		1855964.42427831		1.75E+06		106083.411781172		6.07%		-84%

		1210 Adjusted to 0.48 SG				1482457.31604334		1460879.09841848		1581129.70825316		1.51E+06		64111.9718745899		4.25%		-67%

		1211		6x6 DF Post		5461295.70692772		6653241.91662078		4067398.63786119		5.39E+06		1294235.31272718		23.99%		-

		1211 Adjusted to 0.42 SG				4264530.28966887		4316077.44847451		2811617.09119913		3.80E+06		854109.169298792		22.49%		-4%

		1211 Adjusted to 0.44 SG				4416232.94819464		4469613.80039653		2911635.0904908		3.93E+06		884492.499431951		22.49%		-17%



				SG

		Test		A		B		C

		1210		0.47		0.48		0.47

		1211		0.54		0.65		0.61

				SG Ratio

		Test		A		B		C

		1210 Adjusted to 0.54 SG		115%		112%		115%

		1210 Adjusted to 0.48 SG		98%		100%		98%

		1211 Adjusted to 0.42 SG		78%		65%		69%

		1211 Adjusted to 0.44 SG		81%		67%		72%
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Code-Compliant Calculations 

𝑀𝑀𝑛𝑛 = 𝑆𝑆𝑆𝑆y 

𝑀𝑀𝑎𝑎 = 𝑀𝑀𝑛𝑛

𝛺𝛺𝑏𝑏
    𝛺𝛺𝑏𝑏 = 1.67 

Calculations: 
• NDS Fastener Calcs + F’c Perp.  
• Moment of Steel Section  

POINT OF
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Test Verification – AC398  

Test Setup Deflection gauge 



Test Verification – AC398  

Failure 



Test Verification – AC13  

Test Setup – M1 Failure 



Test Verification – Download 

Test Setup Failure 



Test Verification – Uplift – AC13 

Test Setup Failure 



Test Verification – AC398 Uplift Test 

Test Setup Failure 



Test Verification – AC398 Lateral Test 

Test Setup Failure 



POLL QUESTION 

How would you classify a 
connection that utilizes MPBZ 
moment post base? 

a) Fully Restrained (FR) 

b) Partially Restrained (PR) 

c) Simple Connection 

FR 

PR 

Simple 



Answer: Partially Restrained (PR) 

FR 

PR 

Simple 

Connections that utilize the MPBZ moment post base are classified as Partially Restrained (PR) .  



Rotational Stiffness 

D 
F 

∆ t
 

∆c 
θ 

M  = F x D 

∆t = Total deflection 
= {FD3/3EI} + {Mh/K} 

K  = Rotational stiffness of connector (in-lb/rad) 
= M/θ 

θ = Connector rotation (radians) 
= ∆c / hc 

hc = Height where displacement is measured (in) 



Wood Shrinkage 



MPBZ  
Pergola Design 
Example 



MPBZ Design Example 

Loading 
Beams 4.5 psf 
Purlins 2.5 psf 
Misc 1.0 psf 
Total 8.0 psf 

Dimensions 
Depth 18 ft 
Width 12 ft 
Height 9 ft (column height) 

Column Weight 8 plf 
Total Columns 6 



ASCE 7-10 

MPBZ Design Example 

12.8 EQUIVALENT LATERAL FORCE PROCEDURE 



MPBZ Design Example 

Seismic Weight 

  W =  8.0 psf x 18 ft x 12 ft + 9/2 ft x 8 plf x 6 

  W = 1,944 lbs 

Seismic Base Shear 

  V  =      CsW          (ASCE 7-10 Eq 12.8-1) 

  Cs =  
    SDS    (ASCE 7-10 Eq 12.8-2) 

    R/Ie Note: Maximums Cs per Eq 12.8-
3 & 12.8-4 do not govern 

SDS =   1.008 g Livermore, CA Site Class D, 
Risk Category I 

   Ie =       1  Importance Factor 

      R  =  1.5 
ASCE 7-10 Table 12.2-1 
Cantilever Columns, Timber Frames       Cd = 1.5 

       𝛺𝛺o = 1.5 

    V  =      CsW   

    V  =      1.008 /1.5 x W   

    0.672 x 1,944 

    1,305 lbs LRFD Base Shear 

VASD =      915 lbs ASD Base Shear 



MPBZ Design Example 

Column Loads 

  P =  
        8.0 psf DL 

x 9-ft tributary x 12-ft span / 2 
         20 psf LL 

  P = 
        432 lb DL 
        1080 lb LL 

  V =  
915 lb / 6 columns 

152.5 lbs ASD Design Force 

  M = 
9 ft x 152.5 lb/col 

1,375 ft-lb 



MPBZ Design Example 



MPBZ Design Example 

MPBZ66Z Design Loads 

Seismic Design Category D-F 

Cracked Concrete 

Pallow  =  9,360 lb   (Cd = 1.00) 

10,855 lb (Cd = 1.60) 

Vallow  =  2,085 lb 

Mallow =  1,645 ft-lb 

Interaction Ratio 

P / Pallow  +  V / Vallow  +  M / Mallow  <  1.0 

432 / 10,855 + 152.5 / 2,085 + 1,375 / 1,645 

0.04 + 0.073 + 0.836 

0.949 < 1.0         



MPBZ Design Example 

Deflection Evaluation 

Deflection = Post Bending Deflection +  
Top of Post Deflection Due to Rotation about the base 

∆bending =  Fh3 F = 152.5 lbs 
h = 9 ft 
E = 1,600,000 psi 
I  = 76.26 in4 

3EI 

∆bending =  0.525 in 

∆rotation =  (M / K) x h M = 1,375 ft-lb 
K = 3,950,000 in-lb/radian 

1,375 ft-lb (x12) / 3,950,000 in-lb/radian x 9 ft x 12-in/ft 

    0.451 in 

∆total =  ∆bending +  ∆rotation 

0.525 in + 0.451 in 

0.976 inches 

∆ =  (0.976 / 0.70) x Cd Cd = 1.5 

2.09 in Amplified Deflection at 
LRFD Level 

∆allow =  0.02 x hx hx = h = 9 ft 

2.16 

2.09 in < 2.16 in 



MPBZ Design Example 



MPBZ Design Example 

Check P-∆ Effects 

θ =  
P∆ Ie 

  

              ASCE 12.8.7 Eq 12.8-6 
Vx hsx Cd 

θ =  
1,944 x 2.09 x 1 

1,305 x 9 x 12 x 1.5 

θ =  0.019 < 0.1 

P = 1,944 lb total vertical load above the level 

∆ = 2.09 in 

Ie = 1 Importance Factor 

Vx = 1,305 lb (LRFD) 

hsx = 9 ft 

Cd  = 1.5 

So P-∆ check not required   



Are you ready to 
use MPBZ on your 
next project? 



More Information 

Download the MPBZ informational flier from 
the Resources panel 

Get the 2017 Wood Construction 
Connectors catalog, and more technical info 
at strongtie.com/mpbz 

Fill out your webinar survey evaluation and 
let us know if you’d like to have your local 
Simpson Strong-Tie representative help you 
find solutions for your next project. 

1 

2 

3 



Questions 
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