J

MIOSHA
Training Institute
MIOSHA ) W Macomb

oe Sa b 4 i
Wichigan Occupational Slety == Community College

Part 2
Masonry Wall Bracing

Student Materials
MTI Level Two Construction Compliance Course
Consultation Education and Training Division
Michigan Occupational Safety and Health Administration
Michigan Department of Labor and Economic Opportunity
www.michigan.gov/miosha
517-284-7720

OPPORTUNITY MIOSHA
Michigan Occupational Safety

lllllllllllllllllllllll

(Revised 3/24)






8/14/2023

* Discuss Scope and Definitions

* Compare Internal Bracing to External Bracing
+ Identify Employer Responsibilities

» Explain Training Expectations

* lllustrate Restricted Zone Requirements

* Detail Signage Requirements
» Analyze Wind Speed Conditions

 Specify Initial Period and Intermediate Period
Requirements

 Describe Wall Bracing Designs

* Depict Triangle Wall Bracing System

» Assess Walls and Bracing by Inspection
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Reason for the Standard
in Michigan

Masonry Wall Collapse
Flushing, MI 1998

MIOSHA Citations
» Masonry Contractor: $319,200
* General Contractor: $157,000
* Electrical Contractor: $8,600

* Sheet Metal Contractor: $8,600

Michigan Department of Labor & Economic Opportunity

Auditorium on August 24,

P T ]

at approximately
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MIOSHA-STD-1302 (05/10) For further information
10 Pages Ph: 517-284-7740
G

DEPARTMENT OF LICENSING AND REGULATORY AFFAIRS
DIRECTOR'S OFFICE
CONSTRUCTION SAFETY STANDARDS

y of State on November 15, 14,2010
14 days after fiing
(By the. {abor, and
by sections 19 and 21 of 1974 PA 154, and Executive Reorganization Order Nos, 1996-2, 2003-18, and 20084,
MCL 408.1019, 408.1021, 445.2001, 445.2011, and 445.2025)

R £08.40201, R 408.40202. R 408 40203, R 408.40204. R 408 40205, R 408.40206, R 408.40207, R 408.40208,
R 408.40209, and R 408,  are amended

and R 408.40211, R 40840212, and Code as follows:

CONSTRUCTION SAFETY AND HEALTH STANDARD
PART 2. MASONRY WALL BRACING

R 408.40201 Scope. ...
R 408.40202 Availabilty of referenced documents.
R 408.40203 DefNibORS................ B
R 40840204 Responsibilties; resticted zone,

i and 3

signage.

R 408.40205

R 408.4020 Resticted zone requirements.

R 408.40207 Signing requirements. .

R 408.40201 Scope. (b) Construction safety standard part 22 signals,

Rule201. These rules perain 1o the bracing of  signs, tags, and bamieades, R408.42201 1o

unsupported masonry walls exposed 1o wind duing R 40842243,

construction. The following standards are referenced in

these rules and shal of the

R of these rules to the extent prescribed in

Rulo202. (1)The following Michigan occupational  each such reference. Mason

safely and health standards are referenced in these. « South Roselle
be considered part of Road, Schaumburg, llinois 60183, telephone number:

of Energy, Labor and Economic Growth, MIOSHA (8) Standard practice for bracing masonry walls:
Standards Section, 7150 Harris Drive, P.O. Box 30843,  under construction, chaplers 5 and 6 and their
i commentaries, July 2001 as in
R 408.40211(2)(b) as it relates to wall bracing design.
Cost: $50.00.
‘adoption of these rules, is 4 cenls per page. (b) Masonry walbracing design handbook,
standard part 1 general  March 2003. Cost $65.00.

R 408.40202 Scope

202 These rules pertain to
the bracing of unsupported
masonry walls exposed to
wind during construction.

Michigan Department of Labor & Economic Opportunity
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The masonry walls covered by this Standard are
typically BLOCK WALLS (CMUs), not brick walls.

Michigan Department of Labor & Economic Opportunity

Block Brick

(usually cement and aggregate)  (usually clay, sand, and lime)

7%
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Occasionally, due to design/construction, brick walls
may fall under the Standard.
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Reinforcing Walls Using Grout and Rebar

* Tensile strength resists tension (being pulled apart), therefore walls get
reinforced with grout and rebar to boost tensile strength andcesist wind loading.

* Grout is a cementitious fluid similar * Rebar or reinforcing bar are
to concrete with smaller aggregate lengths of steel rod placed
poured vertically (sometimes along with grout vertically
horizontally) in the hollow cores of (sometimes horizontally) in the
block walls bonding the rebar and hollow cores of block walls to
masonry for resisting loads. increase tensile strength.

Michigan Department of Labor & Economic Opportunity

11

» Reinforced
Masonry

Michigan Department of Labor & Economic Opportunity
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* Unreinforced
Masonry

13

8/14/2023
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Internal Wall Bracing

* Internal wall bracing uses the inherent
strength of reinforced masonry to resist
wind loading and provide stability during
construction.

» The objective of internal bracing design
is to keep the wall standing during
construction and to provide enough time
for evacuation during a wind event.

Michigan Department of Labor & Economic Opportunity

MIOSHA

Michigan Occupational Safety
and Health Administration

b ‘
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Advantages

* No external hardware impeding movement onsite

* Reduced/no costs associated with bracing hardware
purchase, storage, cartage, installation, training

* No additional mobilization to remove bracing

* No concentrated load at bracing point connection to
the wall

* Predictable capacity with more direct path for load
resistance

» Capacity that increases with time and curing
* Reinforcing walls typically integral work operation
W * Safer site without external components

Michigan Department of Labor & Economic Opportunity

External Wall Bracing

* External wall bracing has been used
effectively for years by lending stability
to masonry walls during construction
through resistance to tensile stresses.

* External bracing can help provide
appropriate capacity for certain wall
configurations that cannot be
adequately braced using the wall’s
internal capacity.

18



Advantages

Easily inspect/recognize external components
More familiar to workers than internal bracing
Numerous systems readily available

Most systems’ components are reusable
Alternative to internal bracing limitations

Michigan Department of Labor & Economic Opportunity

8/14/2023
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Wall Bracing Design Considerations

* Layout including wall locations, heights, openings

« Sequencing for walls, wall segments, buttressed walls, final lateral support

* Masonry unit’s compressive strength, thickness, density

* Mortar type (N, S, M, mortar cement, masonry cement, Portland cement/lime)
» Low-lift vs high-lift grouting techniques

* Rebar size and grout spacing

» Lap splice (48 bar diameters = full capacity > 24 hrs)

+ Foundation size and soil capacity analysis

» Fixed vs Pinned base — foundation dowel length

Michigan Department of Labor & Economic Opportunity

21

R 408.40203 Definitions

Michigan Department of Labor & Economic Opportunity

22
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R 408.40203 Definitions

Michigan Department of Labor & Economic Opportunity

23

R 408.40203 Definitions

Michigan Department of Labor & Economic Opportunity

24

8/14/2023
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R 408.40203 Definitions

Michigan Department of Labor & Economic Opportunity

25
v Knowledge Check #1 :
1. Masonry walls must be u and e t w to
fall under the scope of Part 2.
2. Which of the following wall types is most likely to be covered by
Part 2?
a) Brick walls
b) Block walls
c) Veneer walls
d) Cauvity walls
3. On a masonry project, who has the ability to solve and resolve
issues related to the blockwork?
26

13
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Figure 1 -
Restricted
Zone

DANGER SIGNS PER
R 408.402017 SIGNING
REQUIREMENTS

DANGER

RESTRICTED ZONE

WALL UNSTABLE IN WIND
RAINED PERSONNEL ONLY|
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* Restricted
Zone Plan

29

8/14/2023
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Danger Signs
on Walls

32

8/14/2023
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Responsibilities; Restricted Zone,
Bracing System, and Signage

» 204(3) Each employer having workers in the
restricted zone shall monitor the wind speed
and evacuate employees when the limitations
of these rules have been exceeded.

Michigan Department of Labor & Economic Opportunity

17



Training is Required to Enter a Restricted Zone

Michigan Department of Labor & Economic Opportunity _

36

8/14/2023
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Training Requirements for Employees Installing,
Altering, Repairing, Maintaining, or Inspecting the
Bracing System and Restricted Zone

Includes 205(2) workers only, typically the masonry crew:
+ ldentifying unsupported masonry walls requiring bracing

» The procedures for installing, altering, repairing, inspecting, and maintaining the
wall bracing system being used

* Proper installation and maintenance of a restricted zone and signage
* Inspecting the worksite for overhead and underground utilities and other hazards

* Inspecting the worksite for excavations in the restricted zone

Michigan Department of Labor & Economic Opportunity

37
Restricted Zone and
Wall Bracing Duties
Require Extended Training
38

8/14/2023
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R 408.40205 Training Requirements

205(4) Additional training is required in
each of the following situations:

(a) When changes at the worksite present a
hazard about which an employee has not
been previously trained.

(b) When changes in the types of wall bracing
systems present a hazard for which an
employee has not been previously trained.

39

R 408.40205
Training
Requirements

205(5) The employer shall verify compliance with
this rule by preparing a written certification record.
The written certification record shall contain the
name or other identity of the employee trained, the
date or dates of the training, and the signature of the
person who conducted the training or the signature
of the employer. If the employer relies on training
conducted by another employer or completed prior
to the effective date of this rule, the certification
record shall indicate the date the employer
determined the prior training was adequate rather
than the date of actual training.

The latest training certification shall be
maintained and available during the work shift.

40

20



R 408.40206 Restricted Zone Requirements

206(1) For walls greater than
eight feet in height, a
restricted zone shall be
established prior to the start of
the construction of the wall.
The restricted zone shall meet
all the following requirements
(see Figure 1):

Michigan Department of Labor & Economic Opportunity

[RESTRICTED ZONE|

DANGER SIGNS PER e N o
R 408.40207 SIGNING b 0 P

REQUIREMENTS S s_ e [RESTRICTED ZONE|
WALL UNSTASLE S WO
[TRANED PERSONNEL OV

8/14/2023

41

- " 4
RESTRICTED ZONE
WALL UNSTABLE IN WIND
EL ONLY
e

R 408.40206 Restricted Zone Requirements
—

206(1) CONTINUED

(a) Be equal to the height of the constructed wall plus
a minimum of four feet and run the entire length of
the wall plus a minimum of four feet beyond the ends
of the wall.

(b) Be established on both sides and ends of the wall.

(c) Be limited to entry by employees trained in
accordance with R 408.40205.

(d) Remain in place until the wall has obtained its
final lateral support.

(e) Be delineated by signing in accordance with
R 408.40207.

Michigan Department of Labor & Economic Opportunity

21



R 408.40206 Restricted Zone
Requirements

» 206(2) When a restricted zone extends onto or
across roadways or other adjacent areas,
protection shall be provided as prescribed in
Construction Safety Standard Part 22 Signals,
Signs, Tags, and Barricades, R 408.42223
Traffic control, or by other methods.

Michigan Department of Labor & Economic Opportunity

43
Restricted Zones Requiring Traffic Control
] N
R 408.402223 Traffic Control ‘ \
Part 6
TEMPORARYTR_A'F.F CONTROL
2223(1) Traffic control devices shall be e
installed and maintained as prescribed oo Pt
in Part 6 of the 2011 MMUTCD, which =
is adopted by reference.
44

8/14/2023
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R 408.40206 Restricted Zone
Requirements

* 206(3) If restricted zones cannot be installed
or maintained as prescribed by these rules,
alternative protective methods shall be
provided. Drawings/plans or calculations shall
be prepared by a qualified person and
available at the jobsite.

Michigan Department of Labor & Economic Opportunity

23



R 408.40206 Restricted Zone Requirements

206(4) For multi-story
structures the restricted
zone shall be determined
by a qualified person.

47

v Knowledge Check #2 :
Restricted Zone Needed?

#1
Yes or No?

Why?

48

8/14/2023
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R 408.40207 Signing Requirements

207(1) Each unsupported masonry
wall that is more than eight feet in
height shall be posted with a
danger sign on each end and each
side at intervals of not more than 50
feet as shown in Figure 1.

Michigan Department of Labor & Economic Opportunity

49

R 408.40207 Signing Requirements

* 207(2) The restricted zone
shall be delineated by signs
at each corner and spaced
at intervals of not more than
50 feet along the perimeter.

Michigan Department of Labor & Economic Opportunity

50

8/14/2023
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R 408.40207 Signing Requirements

207(3) The danger signs shall
be maintained in readily
visible, unobstructed locations
and in a legible condition until
the masonry wall has obtained
its final lateral support.

51

* 207(5) An illustration of a danger sign which complies
with subrule (4) of this rule is shown in Figure 2.

R 408.40207 DANGER

Signing
Requirements RESTRICTED ZONE

WALL UNSTABLE IN WIND
TRAINED PERSONNEL ONL

» 207(6) All signs must be removed after the walls
have obtained their final lateral support.

52

8/14/2023
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R 408.40208 Wind Speed;
Determination by Competent Person

» 208 Wind speeds shall be determined by a
competent person in the vicinity of the
masonry wall exposed to wind and shall be
monitored during the initial and intermediate
periods. A wind-measuring device shall be
used to determine wind speeds.

Michigan Department of Labor & Economic Opportunity

53
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R 408.40209 Initial Period Requirements

209(1) Unbraced masonry walls shall not exceed the

maximum height as shown in Table 1 during the initial period.

TABLE1

INITIAL PERIOD (LESS THAN 24 HOURS)
Maximum Unbraced Height of Unreinforced Masonry

Above its Base or Highest Line of Bracing for Resisting 20 mph Wind
Unit Weight of Masonry
e Light Weight! Medium Weight” Normal Weight®!
Nominal Thickness (<105 pef) (105 to <125 pef) (>125 pef
Maximum Height Maximum Height Maximum Height
4" 80 80" 8-0"
6" 8-0" 80" §-0"
g 94 100" 12-0"
10" 134" 14'-8" 174"
12 18-0" 200" 240"

Michigan Department of Labor & Economic Opportunity

55

R 408.40209 Initial Period Requirement

» 209(2) No one shall be within the restricted zone
of a masonry wall subjected to winds exceeding
20 miles per hour during the initial period.

R

Michigan Department of Labor & Economic Opportunity

S

56

28



in Table 2.

209(3) At the end of
the initial period, the
wall shall be braced
on both sides if it
exceeds the unbraced
wall heights as shown

R 408.40209 Initial Period Requirements

8/14/2023

57
R 408.40210 Intermediate Period Requirements
210(1) When the height of an unbraced masonry wall exceeds
the maximum height as shown in Table 2 during the intermediate
period, the masonry wall shall be braced on both sides.
TABLE 2°
INTERMEDIATE PERIOD (GREATER THAN 24 HOURS)
Maximum Unbraced Height of Unreinforced Masonry
Above its Base or Highest Line of Bracing for Resisting 35 mph Wind
Unit Weight of Masonry
Nominal Light Weight” Medium Weight? Normal Weight® ;';:g';‘r’y‘eﬂ
Thickness (<105 pef) (105 to <125 pef) (>125 pef)
Maximum Height Maximum Height Maximum Height Maximum Height
& 80 g0 80 80
6 80 g0 80" 80"
g 80 g0 80 80
107 80 g0 88" 80’
17 94" 100" 108" g0
Michigan Department of Labor & Economic Opportunity
58

29



R 408.40210 Intermediate Period
Requirements

* 210(2) No one shall be within the restricted
zone of a masonry wall subjected to winds
exceeding 35 miles per hour during the
intermediate period.

Michigan Department of Labor & Economic Opportunity

R 408.40210 Intermediate Period Requirements

210(3) When bracing cannot be installed because of work operations,
no one shall be permitted within the restricted zone when the wind is more
than 20 miles per hour during the intermediate period as shown in Table 3.

INTERMEDIATE PERIOD (GREATER THAN 24 HOURS)
Maximum Unbraced Height of Unreinforced Masonry
Above its Base or Highest Line of Bracing for Resisting 20 mph Wind

TABLE 37

. . : Unit We.lght of ?\ﬂasonry - Unbonded
Neminal Light Weight" Medium Weight® Normal Weight® Masonry'®
Thickness (<105 pcf) (105 to <125 pcf) (>125 pcf)
Maximum Height Maximum Height Maximum Height Maximum Height

4 80" 8-g" 8-0" 8-0"

6" 9'4" 10-0" 10-8" g-0"

& 148" 154" 168" 94

10" 18'-8" 20'-0" 22'-0" 13'4"

12 23'-4" 25'4" 28-0" 18'-0"

“ Flashing or other

") ight Weight Units at 95 pounds per cubic foot (pcf) unit weight.
@ Medium Weight Units at 105 pounds per cubic foot (pef) unit weight
© Normal Weight Units at 125 pounds per cubic foot (pcf) unit weight.

) Tables 2 and 3 are based on Type N masonry cement mortar.

60

8/14/2023
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R 408.40211 Wall Bracing Design

v -

Michigan Department of Labor & Economic Opportunity

* 211(1) A wall bracing
system shall be
designed by a qualified
person and capable of
providing stability to the
wall for a wind speed of
40 miles per hour.

61

31



40211 Wall Bracing Design

-' ente;r s, July 2001 Edition,
b ng erectlon dra

atthe jobsite. Bre
'ed-m the Maso

Standard Practics fo JUWAEESRACING
Br aunU EESIGI
Masonry Walls EFANBIBCO R

Under Construction

Michigan Department of Labor & Economic Opportunity

64
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Standard |'.I'.',‘|I\\' fon
Bracing
Masonry Walls

Under Construction

constructed

R 408.40211(2)(b) Wall Bracing Design

* First industry-supported document
giving specific procedures for bracing
masonry walls during construction

* The primary goal is to provide life
safety for masons and other workers
onsite while masonry walls are being

*Content to be used in conjunction with acceptable engineering practices

65

Standard
Practice for

CHAPTER 4
INITIAL PERIOD REQUIREMENTS

1 General
411 During the iniial period, the requirements of this chaptee shallapply.

42— Unbraced Wall Feight
421

it weigh i aeral
suppoct shall pot exceed that shown in Toble 4.2
422 For wi " 35 mph, ilt 8 feet or less in
height above prade.

4.3 - Evacuation
431 When wind speed during the intial piod crceds 20 miles per hour, evacuate the

permitiod {0 remain occupied for wind speeds up to 35 mph.

CHAPTER 6
BRACING SYSTEMS REQUIREMENTS

61-General

“The design of bracing systems for masonry wals and the anchars

with the requircments of this chapler. e of bacing shall oy
6.2 - Steel Components of Bracing Systems

Design and Pla 5 : Allowable Suess

iaiona 559, Prn A ;

ion for Structural ikdings wi R

of Section 5.4.2.

63 - Woed Companents of Eracing Systeems
T 2ty

Bracing JEn———— e
Mason ry Em s 64 Comnections af racing Systems o Concrte
Walls Under
Construction
66

8/14/2023
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R 408.40211(2)(b) Wall Bracing Design

WLAECH L) —
‘ \f ALLLLY “‘LLL\]" | * Lists over 700 examples of

| LLEELCL /s masonry wallbracing

‘ LLJLL‘ BL Q}L . , , .

\ * Engineering design calculations

adhering to Standard Practice for

Bracing Masonry Walls Under
Construction

* Step-by-step pictorial of wall
bracing placement

*Bracing schemes must match wall examples to satisfy requirements

- WALL HEIGHT

‘—SFEWG.JRE Adl
BRACE HEl >c.h|1\—+—-
.;', ——WALL
B >(—QI'I'[!OJRI' Aar

: r\—*a%“smé%@

i
i 7 DA MIN ST
—CORE CABLE B
TYP, BOTH SIDES
\ y:w

WLS EL.W\BU\;KLE
EARCER T0 40 SAG-Tvp
/_ FOOTING PLATE PER
~ MANUFACTURER

5.2 FIGURE Ax2|

~

eSS
w

Masonry
Wallbracing

Design

RIS

fSEEFKUﬂ

o Al UG SRR AR A B

»}&:F\}.A;}.,

Handbook I =
! 3
- -:«.'. L+ .;'_i: 1
p. g ¥ 1 F.0°DIA x 38" DEES 'QF WALL HEIGHT
i § S B B BT L R
1 H 16 DIA x 10[‘9@“5 WALL HEIGHT
4 OR EQUIVALENT

N RT FIXED SUPPORT

NOT 10 Scalt 0 SCAL

PREVINTS MOVIMINT IN A HORIZONTAL 0( u. nw NCE TO ROTATION

AND A VERTICAL DIRECTION BUT DOES NOT PPORT AND 10
\I!TlNl! AND

PRIVENT SUGHT ROTADON ABOUT THE
PIN-TYPE UPPOR'

Binned Sugoon

Oows length out of the foundation Dowel length out of B0
is less than 24" long foundation s greater than
(Usualy sccompanied by & break 24 larg

in the masonry bond at fhe base)
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Michigan Department of Labor & Economic Opportunity

- Wall

Bracing
Plan
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v Knowledge Check #3 :

1. What is required of masonry walls in order to remove danger signs from walls
and restricted zones?

2. Match the wind speeds relevant to the following conditions:

a) Irrelevant 1) Intermediate Period

b) 20 mph 2) Wall bracing design speed

c) 35 mph 3) Final lateral support

d) 40 mph 4) Initial Period/bracing cannot be installed

3. Per the Standard, wall bracing systems shall be designed by a

71

External Wall Bracing — Triangle

Michigan Department of Labor & Economic Opportunity

72
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R 408.40212 Triangle

Wall Bracing System

FIGURE 3
TYPICAL TRIANGLE WALL BRACING SYSTEM

212(1) A triangle wall bracing system
shall consist of all the following elements
assembled as shown in Figure 3:
(a) Scaffold grade lumber that is suitable
for planking.
(i) A 16-foot, 2-inch by 10-inch
vertical brace.
(ii) A 16-foot, 2-inch by 10-inch
diagonal brace.
(iii) A 16-foot, 2-inch by 10-inch
horizontal brace.
(b) Two nominal 2 x 4 wood stiffeners.
(c) Top wall anchor.
(d) Base of wall or footing anchor.
(e) Bearing block.

(f) Cleats.
73
R 408.40212 Triangle Wall Bracing System
* 212(2) The angle of
intersection of the
5 o diagonal brace and the
e, /K #eides horizontal brace shall
>/ . be between 35 and 45
2 i w3 degrees. The diagonal
. brace shall not
s | DB sow s " intersect the vertical
e £ P s s : brace below the
R —— .. midpoint height of the
e— masonry wall.
Michigan Department of Labor & Economic Opportunity
74
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R 408.40212 Triangle Wall Bracing System

CONNECT DIAGONAL
STIFFENER W/ (2) 16d NAILS —

| ‘
\
\
\
|
\
\
\
\

1/4" DIAMETER THROUGH BOLT
(OR EGUAL) IN MORTAR JOINT

CONNECTION DETAIL

CONNECT 2" X 10"
TOGETHER W/ (3) léd NAILS

Michigan Department of Labor & Economic Opportunity

* 212(3) The triangle
wall bracing system
shall be aligned on
both sides of the wall
when installed.

75

R 408.40212 Triangle Wall Bracing System

212(4) The maximum
horizontal spacing for
a triangle wall bracing
system shall not
exceed the values as
shown in Table 4 for
the corresponding
maximum wall heights
and as illustrated in
Figure 4.

Maximum Horizontal Spacing for the Triangle

TABLE 4™

INTERMEDIATE PERIOD (GREATER THAN 24 HOURS)

Wall Bracing System for Resisting 40 mph Wind

Nominal Thickness M.‘h;m LI Maximum Wall Height Maximum Panel Width™
pacing
4 9-1" 16° 180"
) 138" 16’ 240"
g 17-11" 16 320"
0 20-10° 16 380"
2 2367 16 42'-8"

™ Table 4 is based on Type N masonry cement mortar.
@ Actual width of panel may not exceed design spacing of control joints or design panel widths

Consult approved permit drawings for specified control joint locations or maximum spacing
® Panels shall not include control joints within width of panel

76

8/14/2023
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FIGURE 4
MAXIMUM HORIZONTAL SPACING FOR A TRIANGLE WALL BRACING SYSTEM
ngré dmn:-\-mso

P “\
MAX BRAZE MAX BRAZE MAX BRACL
SPACING (15 X ) SPACING (2/5 X SPACING (1/5 X ;

CANNOT EXCEED VALUES ]
SHONWN IN TABLE 4

- TRIANGLE WALL BRACE

X = (NIDTH OF PANEL)

System Fail

78

8/14/2023
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v Knowledge Check #4 :

For the following, calculate the spacing for installing triangle braces using the
formula from Figure 4. Then, determine applicability using the Table 4 values
given:

1) 25 ft. long, 14 ft. 8 in. high, 8 in. concrete block wall panel needs bracing

between control joints.
(Per Table 4: 8-inch block allows up to 32 ft panel width, up to 16 ft panel height, and up to
17 ft 11 in between braces)

2) 30 ft. long, 16 ft. high, 12 in. concrete block wall panel needs bracing
between control joints.

(Per Table 4: 12-inch block allows up to 42 ft 8 in panel width, up to 16 ft panel height, and up
to 23 ft 6 in between braces)

3) 40 ft. long, 17 ft. 4 in. high, 12 in. concrete block wall panel needs bracing

between control joints.
(Per Table 4: 12-inch block allows up to 42 ft 8 in panel width, up to 16 ft panel height, and up
to 23 ft 6 in between braces)

79

Common External Bracing Issues

Michigan Department of Labor & Economic Opportunity

80
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Common External Bracing
Issues

=

Michigan Department of Labor & Economic Opportunity

41



8/14/2023

R 408.40213
Inspections
» 213(1) An unsupported masonry wall, including the wall
bracing system, shall be inspected for visible defects
by a competent person at the beginning of each shift
and after any occurrence that could affect the
structural integrity of the wall bracing system or the wall.
83

(a) Any bracing element that is damaged or weakened
from any cause shall be immediately repaired or
replaced. A competent person shall supervise the
repairs.

(b) Any bracing element that is repaired shall have at
least the original designed strength for the wall brace
system.

(c) If any movement of the wall or physical damage to
the wall occurs, the project structural designer of record
shall be notified. Repairs to the wall shall be designed
by a structural engineer and shall not be done without
the approval of the project structural designer of record.

(d) Only those persons repairing the wall or wall
bracing system may work within the restricted zone
until repairs have been made.

Michigan Department of Labor & Economic Opportunity

408.40213
Inspections

213(1) CONTINUED

84
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“Final lateral support means that the wall and its final connections, i.e.,
trusses and decking, are capable of transferring the design level wind
load to the structure as determined by a qualified person.”

MIOSHA Fact Sheet
Construction Safety & Health Division
Part 2 — Masonry Wall Bracing Questions and Answer

These Q & As are designed to provide information related to Construction Safety Standard Part 2 — Masonry Wall Bracing. The Michigan
Occupational Safety and Health Act 154, as amended, require employers to comply with safety and health standards promulgated by
MIOSHA. However, this document is not itself a standard or regulation, and it creates no new legal obligations.

Michigan Department of Labor & Economic Opportunity

86
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Final Lateral Support ‘

* “The intent is that the wall be connected to a
continuous lateral system. Bar joists or beams
bearing on or connected to the wall, without
connection to a deck or even when connected
to a deck, without an effective shear wall or
other bracing may not qualify as ‘final lateral
support’ and each project condition should be
evaluated independently to determine when
the Intermediate Period ends.”

“Internal Bracing Design
Guide for Masonry Walls
Under Construction”

Copyright © 2013
International Masonry
Institute

Author: Scott W. Walkowicz,

PE, NCEES

Michigan Department of Labor & Economic Opportunity
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Factors that Prevent
Masonry Walls from Blowing Over:

Michigan Department of Labor & Economic Opportunity

1. Gravity — Initial Period (Design for 20 mph wind)
2. Time — Wall achieves one half masonry strength
at 24 hours after laying and/or grouting

3. Mortar Strength

4. Wall Geometry & Sequence of Construction

5. Reinforced Wall Strength

6. Time — Reserve strength as wall develops from
one half masonry strength to full masonry strength

* “Practical Design of Temporary Masonry
Wall Bracing”
Author: Todd Dailey, Civil Engineer,
President and CEO Dailey Engineering Inc.

89
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Other Safety Standards Affecting Masonry

Part 1. General Rules — APPs, first aid cards, toilets, washing facilities

Part 6. Personal Protective Equipment — hard hats, safety glasses, face shields, boots, gloves
Part 7. Welding and Cutting — welding anchors to steel, cutting rerod to length

Part 8. Handling and Storage of Materials — brick, block, scaffold, water, mortar, grout, powerlines
Part 9. Excavation, Trenching, and Shoring — footing block, foundations, poured walls

Part 10.
Part 11.
Part 12.
Part 13.
Part 17.
Part 18.
Part 19.
Part 20.
Part 21.
Part 22.
Part 25.

Cranes and Derricks — cannot reach with forklift, powerlines

Fixed and Portable Ladders — access to scaffolds, egress from excavations, powerlines
Scaffolds and Scaffold Platforms — fall protection, falling objects, powerlines

Mobile Equipment — operator permits, forklifts, powered industrial trucks, powerlines
Electrical Installations — electric saws, electric mixers, electric grinders, extension cords
Fire Protection and Prevention — fire extinguishers with heaters, smoking, welding, fueling
Tools — saws, grinders, hammers, trowels, shovels, tape measures, brick tongs
Demolition — tearing-out, toothing, grinding, shoring, bracing, material chutes

Guarding of Walking and Working Areas — stairways, ramps, catch platforms, guardrails
Signals, Signs, Tags, and Barricades — traffic control, MMUTCD, traffic regulators
Concrete Construction — forms, fall protection, rerod-impalement, rerod-powerlines

Part 32. Aerial Work Platforms — op permits, fall protection, powerlines

Part 35.
Part 42.
Part 45.

Confined Spaces in Construction — limited access, bodily enter, not for occupancy
Hazard Communication — mortar, cement, gas, diesel, kerosene, propane, sealants
Fall Protection — training, inspection, PPE, hazard recognition

90
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Many Health Standards Affect Masonry
the Most Prevalent of Which Are

and
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IN CONCLUSION: * Training
* Unsupported block walls
* Exposed to wind
Part 2. * Over eight feet tall
Masonry + Restricted zone plan and signage
Wall Bracing . Wind speed
and . » Evacuate 20/35 mph
Restricted .
* Internal wall bracing — grout and rebar
Zones _ _
* External wall bracing — triangle or
acceptable engineering practices
* Inspections
* Final lateral support

93
Questions?
Keys to preventing injuries and fatalities related to masonry
wall bracing are employee training and frequent/thorough
inspections to identify and correct hazards.
94
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Knowledge Assessment

The purpose of this assessment is to validate the
knowledge learned in class

A passing score of 70% is required

Class reference materials/notes are not allowed
to be used during the assessment

Collaboration or discussion with others is not
allowed during the assessment

Answers will be reviewed after everyone
completes and submits their assessment

96

8/14/2023

48



8/14/2023

Online Transcript
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Part 2. Masonry Wall Bracing

Student Resources

MIOSHA Standard:
Part 2. Masonry Wall Bracing

MIOSHA Fact Sheets:
Masonry Wall Bracing (CSHD-028)

Part 2 — Masonry Wall Bracing Questions & Answers (CSHD-031)

MIOSHA Publications:
Danger Restricted Zone — Wall Unstable in Wind Poster (CET-0319)

Danger — Hard Hat Area (CET-0324)

External Publications:

IMI — Internal Bracing Design Guide for Masonry Walls Under Construction

Dailey Engineering — Practical Design of Temporary Masonry Wall Bracing

MIOSHA Training Institute (MTI) Resources:

www.michigan.gov/mti

MIOSHA Training Calendar:
www.michigan.gov/mioshatraining

MIOSHA Homepage:

www.michigan.gov/miosha

August 28, 2022


https://www.michigan.gov/documents/CIS_WSH_part_2_47091_7.pdf
https://www.michigan.gov/documents/dleg/deleg_wsh_masonry_wall_bracing_344911_7.pdf
https://www.michigan.gov/documents/lara/lara_miosha_constfact_masonry_wall_bracing_part_2_q_and_a_413688_7.pdf
https://www.michigan.gov/documents/cis_wsh_cet0319_103176_7.pdf
https://www.michigan.gov/documents/cis_wsh_cet0324_103273_7.pdf
http://imiweb.org/wp-content/uploads/2015/11/IMIInternalBracingGuide.pdf
http://imiweb.org/wp-content/uploads/2015/11/IMIInternalBracingGuide.pdf
https://static1.squarespace.com/static/57cee626cd0f686bb5f1a1db/t/57d8a447e4fcb54fc28be0a0/1473815629989/masonry+presentation.pdf
https://static1.squarespace.com/static/57cee626cd0f686bb5f1a1db/t/57d8a447e4fcb54fc28be0a0/1473815629989/masonry+presentation.pdf
https://www.michigan.gov/mti
https://www.michigan.gov/mti
https://www.michigan.gov/mioshatraining
https://www.michigan.gov/miosha




MIOSHA

Michigan Occupational Safety
and Health Administration

Michigan Department of Labor and Economic Opportunity
Michigan Occupational Safety and Health Administration
Consultation Education and Training Division
525 W Allegan St, PO Box 30643
Lansing, Michigan 48909-8143

For further information or to request
consultation, education, and training services
call (517) 284-7720
or
visit our website at: www.michigan.gov/miosha

MICHIGAN DEPARTMENT OF
LABOR & ECONOMIC
OPPORTUNITY

www.michigan.gov/leo

LEO is an equal opportunity employer/program. Auxiliary aids, services,
and other reasonable accommodations are available upon request to
individuals with disabilities.
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