180-DAY REPORT

IN RESPONSE TO IE BULLETIN 80-11
FOR
DRESDEN NUCLEAR POWER STATION
UNITS 2 AND 3
COMMONWEALTH EDISON COMPANY

DOCKET NUMBERS 50-237 AND 50-249

PREPARED BY: Bechtel Power Corporation

Report Date: May 9, 1983
Revision 3

' 0o050C



TABLE OF CONTENTS

Page
1.0 INTRODUCTION 1
> O+ SCOPE 1
3.0 DESCRIPTION OF MASONRY WALLS : &
« 1% LOCATION i
3.8 FUNCTION 1
1 WALL CONFIGURATION 2
a8 CONSTRUCTION MATERIALS 2
3.5 CONSTRUCTION PRACTICES 3
3.6 RECONCILIATION WITH 180-DAY REPORT, 3 &é—
REVISICN 2 '
4.0 REEVALUATION OF MASONRY WALLS !
4.1 POSTULATED LOADS 4
4.2 ALLOWABLE STRESSES 6
4.3 JUSTIFICATION OF THE REEVALUATION CRITERIA 6
4.4 SEQUENCE OF ANALYSIS s 3
4.5 METHOD OF ANALYSIS AND ACCEPTANCE CRITERIA T
4.6 ASSUMPTIONS AND ANALYSIS CONSTRAINTS 8
4.7 MASONRY WALL TESTING PROGRAM 10
5.0 RESULTS OF MASONRY WALL EVALUATION 10 |
5.1 SUMMARY 11 ﬁ_
6.0 REFERENCES 11
APPENDIXES
A Masonry Wall Plans
B Additional Justification of the Reevaluation Criteria
TABLES
1 Masonry Walls -Function and Physical Properties
2 Allowable Stresses in Concrete Masonry Walls
3 Applied Loads and Evaluation Results

00s0C




1.0 INTRODUCTION

This 180-day report is being issued in response to NRC IE
Bulletin 80-11, dated May 8, 1980 (Reference 6.2). This report
has been prepared by Bechtel Power Corporation, Ann Arbor,
Michigan, for Commonwealth Edison Company's Dresden Nuclear
Power Station, Units 2 and 3. Revision 3 of this report
incorporates the design criteria developments that have occurred
subsequent to the previous revision. Therefore, this report is
intended to finalize the response to the above bulletin.

2.0 SCOPE

The 180-day report furnishes information requested in Item 2b of
NRC IE Bulletin 80-11. It deals solely with masonry walls
identified in this report as safety-related. Any masonry wall
is considered safety-related when it is in proximity to or has
attachments from safety-related piping or equipment such that
wall failure could damage a safety-related system.

The analyses are based on as-built conditions identified during
site surveys of June and July 1980 and July 1981.

3.0 DESCRIPTION OF MASONRY WALLS

3.1 LOCATION

The figures in Appendix A show the location of all
safety-related masonry walls.

3.2 FUNCTION

The function of each masonry wall is identified in Table 1
according to one of the following categories.

3.Z.1 Fire Wail

These walls were constructed to prevent the spread of fire from
one side of the wall to the other according to the appropriate
fire rating associated with the wall's thickness.

3:2.2 Partition Wall

The partition walls are interior dividing walls whose sole
purpose 1s to separate a portion of a room from the remainder.

3.2.3 Shielding Wall

The masonry shielding walls, typically made of solid units which
are required to restrict radiation exposures.
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3.2.4 ockout

A blockout, made of masonry, seals an opening in a larger
concrete wall. These openings are left in the concrete walls to
provide for equipment installation or pipe penetrations before
the opening is sealed with the masonry.

3.2.5 Exterior Wall

Exterior walls have at least a part of one face exposed to the
outside, or are a part of the boundary of the Units 2 and 3
reactor turbine building complex. Only exterior walls are
subject to wind or tornado loads.

3.3 WALL CONFIGURATION

Wall dimensions and boundary conditions for each wall are
indicated in Table 1. Each boundary is categorized as either a
fixed support capable of providing both moment and shear
resistance, a simple sup;ort resisting only shear forces, or a
free edge through which no forces can be transferred.

3.4 CONSTRUCTION MATERIALS

3:4.3 Hollow Masonry

The hollow masonry units, which are identified on the design
drawings, were specified as three-core blocks conforming to

ASTM C 90, Grade N-I, Lightweight Aggregate. Masonry walls,
which are not shown on the design drawings, were assumed to
coneist of hollow units of the same type specified above. This
assumption and the material properties of the hollow block were
verified by plant-specific tests (see Section 4.7). Site
surveys have found that the hollow masonry walls consist of both
two-core and three-core units.

3.4.2 Solid Masonry %25
Two types of solid blocks (normal weight and magnetite) were ‘
used in the solid masonry construction. Plant-specific tests |
determined the material properties of both types of block (see {
Section 4.7). ,

|

|

W Mortar

The mortar used in the construction of the hollow masonry walls
was specified as ASTM C 270, Type N, with a 28-day compressive
strength of 750 psi. Tests on the mortar used in the solid
masonry found that it was, as a minimum, comparable to that
specified for hollow masonry (see Section 4.7).
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3.4.4 Reinforcin teel

According to the design drawings and specifications, the masonry
walls are reinforced in the bed joint of every other course.
This joint reinforcement consists of heavy-duty, continuous,
rectangular, ladder type steel reinforcement, whose minimum
yield strength is 65 ksi. Deformed bar steel, where shown on
the drawings, has a minimum yield strength of 40 ksi.

3.4.5 Anchors

Masonry anchors have been used in certain locations to tie the
masonry wall to an adjacent structural element. These anchors
consist of two types: corrugated metal ties (dovetail anchors)
which are used for connections to concrete walls or columns and
3/16-inch diameter adjustable bar ties welded to the supporting
structural steel.

3.5 CONSTRUCTION PRACTICES

The masonry walls at the station were constructed in accordance
with the applicable job and standard specifications tor masonry
work and have a high quality of masonry workmanship.
Conformance to applicable ASTM specifications was required for
concrete blocks, mortar, reinforcing ties, and anchors. Storage
and protection of blocks and walls, as well as cold weather
protection, were specified. The mortar joints of solid masonry
walls were required to be constructed with full mortar coverage
on all vertical and horizontal faces. The vertical joints were
to be shoved tight. A full mortar bedding was specified for
webs and face shells of the hollow masonry walls. Face shells
were required to be fully buttered and pressed into place to
ensure full, well-compacted horizontal and vertical mortar
joints.

3.6 RECONCILIATION WITH 180-DAY REPORT, REVISION 2

This latest revision of the 180-day report incorporates the
following information:

3.6.1 The results of the site-specific sampling and testing
program (see Section 4.7)

3>

3.6.2 The exclusion of tornado missile impact on two masonry fe‘
walls (see Subsection 4.1.5) |

3:6:3 The consideration of a leak before break concept in .
addressing the impact of a high-energy pipe break (see w
Subsection 4.1.9)
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3.6.4 Four additional safety-related masonry walls were
discovered in the area of the reactor water cleanup
system (RWCS) (see Appendix A, Page 2). These walls,
numbered 35, 36, 37, and 39, are described in Table 1,
and the applied loads and evaluation results are given
in Table 3.

With the incorporation of the above, a total of 66 masonry walls

now meet the acceptance criteria. This represents an increase
of eight walls over the total shown in Revision 2 of this report.

4.0 REEVALUATION OF MASONRY WALLS
4.1 POSTULATED LOADS

The loads which were considered in the evaluation of each wall
are identifiedAin Table 3.

4.1.1 Dead Load (D)

This load includes the dead weight of the wall and all
permanently attached equipment, piping, conduit, and cable
trays. The construction sequences have allowed the permanent
dead load deflection to occur prior to the erection of the
masonry walls. Therefore, the dead loads from the floor above
are not transferred to the masonry walls.

§.1.2 Live Load (L)

This load includes applicable live loads which can be
transferred to the masonry wall through the floor framing. The
live loads are not considered in those load combinations when
they would relieve wall stresses.

4.1.3 Attachment Loads (Ro and Ra)

The attachment loads are localized locads which are a result of
the reactions from the supports of piping, cable trays,
conduits, HVAC ducts, and other systems. The reactions are
determined for the normal operating or shutdown condition (R,)
and for the accident condition (R;) which results from the
thermal conditions generated by the postulated pipe break and
includes Rgy.

4.1.4 Wind Load (W)

Exterior walls are subject to a uniform pressure load
corresponding to the design wind speed. The design wind speed
for Dresden Units 2 and 3 is 110 miles per hour.
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4.1.5 Tornado Load (Wt)

Exterior walls are subject to velocity pressures, differential
pressures, and tornado missiles of the design tornado identified
in the plant FSAR.

The maximum tornado wind speed is 300 miles per hour. The
maximum differential pressure is 170 psf.

The following missiles are generated by the design tornrado:

a. A telephone pole 35'-0" long, with a butt diameter of
13 inches, a unit weight of 50 pcf, and total weight of
1,200 pounds, and having a velocity of 150 miles per hour

A l-ton mass with a velocity of 100 miles per hour and a
contact area of 25 square feet

A probabilistic risk assessment for tornado missiles impacting
walls D2-529-43C-74 and D2-517-31G-105 was performed by others.
The results of this analysis show the probability of a tornado
missile striking either of these two walls to be approximately
10-7 per year. Therefore, the evaluation includes only the
effects of wind pressure and depressurization.

The original design considered the buildings housing
safety-related piping, conduit, cable trays, and equipment as
sealed; therefore, tornado loadings do not affect interior walls.

4.1.6 Operating Basis Earthquake (Eo)

This load represents the seismic load generated by the operating
basis earthquake (OBE). The design ground accelerations are as
follows:

a. Horizontal = 0.1 g

b. Vertical = 0.067 g

8.1, Safe Shutdown Earthquake (Es)

This load re ;ents the seismic load generated by the safe
a

shutdown e sa*e (SSE). The design ground acceler
twice t’ sn for the OBE.

tions are

Loads (To and Ta)

Thermal loads account for the effects of thermal gradients under
normal operating (T,) and accident (T,) conditions. The
operating loads represent the most critical steady-state
condition, while the accident condition is a short-term thermal
transient resulting from thé postulated pipe leak, including

To-




4.1.9 h-Ene Pi Break

The high-energy piping systems outside of the primary
containment were investigated and their proximity to the
safety-related masonry walls was established. It was found that
only & break in the RWCS would impact the masonry walls.
However, a break in this system is precluded by means of leak
detecticn and administrative action. Room temperature monitors
are capable of responding to small RWCS leaks by providing
indication and alarm to the control room. At this time, the
operators shall take the appropriate action to isolate the RWCS,
thereby preventing a full pipe rupture.

The analysis of the masonry walls in proximity to the RWCS
addresses the effects of the postulated pipe leak by censidering
the thermal transient discussed in Subsection 4.1.8 and
differential pressure (Pa). This load is represented by an
equivalent static pressu.e across a wall. ‘

4.2 ALLOWABLE STRESSES

The allowable masonry stresses, excluding collar joint stresses,
under normal load combinations are in accordance with those
given by the Building Code Requirements for Concrete Masonry
Structures (ACI 531-79)(Reference 6.1). Allowable stresses for
extreme environmental and abnormal load combinations are
increased by a factor of 1.67 over the above ACI code allowable
stresses.

For the mortar collar joints, the allowable shear and tension
stresses are 10 psi for normal load combinations and 14 psi for
extreme environmental and abnormal load combinations.

Allcwable stresses applicable to the different types of masonry
are given in Table 2.

4.3 JUSTIFICATION OF THE REEVALUATION CRITERIA

Except as noted, allowable stresses of masonry units and mortar
are based on the code values as published in ACI 531-79. These
values are considered reasonable and conservative. References
to tests and other codes are provided in the commentary to

ACI 531-79. It is noted that the allowable stresses are used
for the evaluation of existing masonry walls and not for the
design of new walls.

Because building codes do not address abnormal and extreme
environmental conditions, a factor of 1.67 was used to provide
allowable stresses under these loading combinations. Based on
available margins of safety, this factor is considered to be
reasonable.
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Published data on tension and shear strength of collar joints
are almost nonexistent. The ultimate collar joint stresses were
therefore determined by plant-specific in situ tests. The
allowable stress, as given in Section 4.2, was obtained by
applying a safety margin of three to the minimum test result
(see Section 4.7).

Additional justification of the reevaluation criteria is
provided in Appendix B.

4.4 SEQUENCE OF ANALYSIS

Each wall is initially analyzed considering only dead and
seismic loads or dead and tornado loads, whichever appears most
critical. For all walls which are found to be acceptable, the
following applicable loadings are considered: live load,
attachment loads, pipe leak loads, and interstory drift.

METHOD OF ANALYSI1S AND ACCEPTANCE CRITERIA

Stress Analysis

Based on the walls' boundary conditions, each wall is idealized
as either a cantilever, one-way strip, or two-way plate which is
supported along at least two adjacent edges. The wall is then
considered acceptable if all wall strecses under all load
combinations are less than or equal to the established allowable
stresses.

Stability and Sliding Analysis

Cantilever walls which do not meet the acceptance criteria for
allowable stresses are analyzed with regard to overturning
stability and sliding movement. A factor of safety against
overturning is determined for both OBE and SSE loads. The
minimum acceptable factors of safety are 2.0 for OBE and 1.5 for
SSE conditions. Before the wall is considered acceptable, the
total wall movement, including rocking and sliding, must not
adversely affect any safety-related items.

4.5. Analysis of Arching Effects

Masonry walls with mortared joints at both the top and bottom
boundaries that do not meet the acceptance criteria for
allowable stresses are investigated for arching effects. The
wall's capability of resisting horizontal loads, after ultimate
tension stresses are exceeded, is developed when the wall jams
at the top and bottom against the supporting structural

members. The center of the wall cracks due to tension stresses,
and a three-hinged arch is formed to resist the loads through
compression stresses only.




Design seismic loads generated by the safe shutdown earthquake
are based on the peak acceleration of the applicable response
criteria and a damping factor of 10% of critical.

The stiffnesses of the supporting structural elements are
accounted for in the analysis. Also, the deflection at the
center hinge must be less than or egual to one third of the wall
thickness. If an arching wall meets the above requirement, it
is considered acceptable when the compression stress developed
in the arch is less than or equal to the allowablie flexural
compression stress shown in Table 2.

4.5.4 Interstory Drift Under Seismic Loads

The effects of interstory drift are considered by determining
the in-plane shear strain in the wall due to the relative
displacement between the top and bottom of the wall. The
allowable in-plane strains are 0.0001 for unconfined walls and
0.001 for confined walls. An unconfined wall is defined as a
wall supported only on two adjacent sides. A confined wall is
supported on any three sides or at the top and bottcm of the
wall (References 6.5, 6.6, and 6.7).

These acceptance criteria are considered to be justified because
none of the masonry walls carry a significant part of the
buildings' story shear or moment. Also, test data indicate that
the gross shear strain of walls is a more reliable indicator for
predicting the onset of cracking than loads or stresses.

The out-of-plane relative displacement creates a bending moment
in the wall only in the case where the top and bottom boundaries
are supported, and at least one represents a fixed condition.
None of the masonry walls at the Dresden station are effectively
fixed at either the top or the bottom boundary; therefore, the
out-of-plane interstory drift is not considered.

4.6 ASSUMPTIONS AND ANALYSIS CONSTRAINTS

The following assumptions and constraints were employed in the
reevaluation of the masonry walls.

4.6.1 Nonsafety-related walls, anchor bolts, and embedments
were not within the scope of the reevaluation.

4.6.2 All loads and load combinations outlined in the plant
FSAR are considered in the reevaluation.
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The seismic loads on masonry walls are dependent on the
damping characteristics of the material, which are
expressed in percentage of critical damping as follows
(References 6.3 and 6.4):

a. Uncracked Masonry Wall, Out-of-Plane Acceleration

1) OBE: 2%
2) SSE: 2%

b. Vital Piping Systems, Horizontal and Vertical
Accelerations

1) OBE: 0.5%
2) SSE: 2%

The plant FSAR specifies damping of 0.5% under OBE
conditions for vital piping systems. For the
purpose of this evaluation, vital piping are
defined as all safety-related piping.

Q. Other Attached Systems, Horizontal and Vertical
Accelerations

1) OBE: 1%
2) SSE: 2%

This category includes nonsafety-related piping
and safety-related and nonsafety-related conduit,
cable trays, and HVAC ductwork.

A masonry wall is considered an isotropic, elastic
material. 1Its natural frequency is calculated using
standard plate formulas. For a wall with an opening,
the calculated frequency is reduced by 9% if the size
of the opening equals or is greater than 15% of the
wall area. The reduction is proportionally less for a
smaller opening. For multiple openings, the largest
one is considered. To account for variation in
stiffness and mass of the wall, the above frequency is
varied by + 10% and the maximum response is used in the
analysis.

In accordance with the plant FSAR, the effects of the
seismic loads of one horizontal and the vertical
direction are added arithmetically.

Dead loads from the floor above are not considered
being transferred to the masonry walls. A part of the
live load from these floors is transferred to the
walls; however, it is not considered if it will relieve
wall stresses.
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§.6.7 Shear and tensile stresses are not transferred across
the continuous vertical mortar joints of walls laid in
stack bond or the vertical mortar joints of a wall
boundary adjacent to a concrete structural member.

4.6.8 Standard, prefabricated sections of the horizontal
joint reinforcing steel are provided at all corners of
masonry walls. However, their contribution to the
strength capacity of this intersection is not
considered.

4.7 MASONRY WALL TESTING PROGRAM

A sampling and testing program was performed at the station.
This program provided the material properties necessary to
determine the allowable stresses applicable for the masonry wall
evaluations. The testing wes also considered to fulfill the
special inspection requirements of Reference 6.1; thus allowing
the use of inspected allowable stresses. The findings of the
program are as follows.

4.7.12 The hollow masonry block has an average compressive
strength of 2,100 psi on the net area.

8T The solid masonry block has an average compressive
strength of 3,400 psi.

73 The mortar used in both the hollow and solid masonry
construction is, as a minimum, comparable to
ASTM C 270, Type N.

4.7.4 The average unit weight of the hollow masonry is
110 pcf and the average unit weight for the sclid
masonry is 132 pcf.

4.7.5 In situ tests were performed on two walls to determine
the strength of the mortared collar joint. The
resulting failure stresses were 37.6 and 32.7 psi.

4.7.6 One wall (D2-534-33G-21) was found to consist of
magnetite aggregate. Tests indicate the block of this
wall to have a compressive strength of 6,000 psi and a
unit weight of 235 pcf. The mortar was found to be
comparable to ASTM C 270, Type M.

5.0 RESULTS OF MASONRY WALL EVALUATION

Table 3 lists the results of the masonry wall reevaluation. The
criteria used to justify the wall's acceptance or mode in which
it does not meet the criteria are identified.

10
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SUMMARY

ollowing summarizes the results of the reevaluation of 96
y-related masonry walls:

Total number of walls meeting the acceptance criteria:
66
Total number of walls which do not meet the acceptance
criteria: 320
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TABLE _

Sy

MASONRY WALLS - FUNCTION AND PHYSICAL PRCPERTIES

Shown on
Thick~- Size Boundsery | Design
Wall Function | ness Type Wythes | Bond |[(height x width) | Support | Drawings Remarks
ID2-534-33E-20 | Partition | 12" fHollow 1 rlunning 26'-10"x9"-1" u;] Yes
Ak
* X
2-534-33G-21 | Blockout | 18" Solid 3 tack 9'-9"x16"'-4" |ﬁ Yes
D2-534-331-22 Blockout 8" fiollow 1 unning [14'-6"x6'-8" ‘ J»;;—m | Yes -
D2-545-38H-23 | Firewall | 12" Hollow 1 Running [24'-0"x8'-6" i Yes
XXX
P2-545-39J-24 | Shielding | 24" S011d 4 Running |12'-3"x14'-2" t‘f;] Yes
XX
[ g —— —_— e e ——  —— - —
P2-545-39J-25 |Shielding | 24" Kolid 4 Running [8'-1"x6"'-7 Yes
X XXX
p2-545-41H-26 |Shielding | 16"  polid 2 btack  [8'-0"x17'-2" | Yes
D2-545-44J-31 |Shielding | 18"  Polid 3 Running |8'-0"x6'-0" J,;; Yes
D2-545-43L-32 |Shielding | 48"  Ppolid 8 Running |10'-10"x11'-4" XXX % Yes
D2-545-43M-33 | Shielding | 56" polid | 8  Running |10'-0"x4'-8" _};’j_ Yes '
P3-545-447-34  |Shielding | 18"  olid | 3  Running [8'-1"x6'-0" 9_ Yes =
P3-545-45L-38 |Shielding | 48"  Bolid | 8  Running |10'-8"x11'-6" | F=%% | Yes |
e s - S R ol oL LI e i w Ky
P3-545-48N~-40 |Firewall 12" lollow 1 Hiunnlng 12'-8"x14'-10" 3 Yes
p2-545-40N-41 |Firewall |12"  fiollow | 1  Running [12'-8"x14'-10" | . Yes
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TABLE

MASONRY WALLS - FUNCTION AND PHYSICAL PROPERTIES

Shown on
Thick- Size Boundary | Design
Wall Function | ness Type Wythes | Bond |(height x width) | Support | Drawings Remarks
D2-534-43H-70 | Partition] 12" Hollow 1 Running | 3'-5"%x26'~0" g Yes
[D3-534-45D-71 | Partition| 12 |Hollow | 1  |Running | 137-5"x9"-6" ) o ‘ Yes | A
QQ
D3-534-44D-72 | Partition| 12°  |Hollow 1 [Running [13'-5"x14'-7" | 4;;} Yes
—— - ——— - ___.___-_‘,_,,-___J,___ —_— -
D3-534-44D-73 | Partition] 12" Hollow Running | 13'-5"x9'-7" SC:j Yes
i —al - o it %K
D2-529-43C-74 | Partition| 12" Hollow 1 Running | 11'-4"x39"'-4" Yes
. IR eare] ISR [N~ S 8 o ~
D2-545-41J-76 | Shielding| 24"  |Solid % |Running | 8'-1"x4'-0" " Yes
(D3-545-46H-77 | Shielding| 24" |Solid | 4 |Running | 8'-2"x4'-1" L:’) Yes s f, /;\
D2-517-33E-80 | Partition| 12 Hollow | 1  |Running |[15'-11"x9'-3" ’Aﬂ_;]_ Yes A
0750335681 | Shielding| 37 [Solid | 6 [Remning | 29 TTTI0" [~ S0 T Ves
KAR A

D2-517-31F-82 | Firewall 12" Hollow 1 Running | 16'-0"x23'-0" Es Yes
SNSRI, SIS T, (N | IR R I SO S W T el (e e =
D2-517-32F-83 | Firewall 12" Hollow 1 Running | 16'-0"x39'-0" m Yes
D2-517-32G-84 | Firewall | 12" Hollow | 1  |Running | 16'-0"x23"-0" "’—3:35“_7 ~ Yes KRG
- ' . =g, ] - ey o
D2-517-33H~-85 | Shielding]| 12 Hollow | Running | 13'-0"x20"'-8" l:p Yes
il e R e e G o i ST o= . L
D2-517-33H-86 | Firewall 12" Hollow 1 Running | 14'-3"x18'-0" 7 | Yes
D2-517-381-87 | Firewall | 12 |Hollow | 1 |Running |27'-7"x8'-8" Yes T
D2-517-391-88 | Blockout | 24" |Selid | 4 |Running | 7'-0"x14'-5" | Yes
057-517-39K-89 | Shielding| 24° |[so11d | & [Running [8°-2°x9°-10" Yes

/3\
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TABLE !

MASONRY WALLS - FUNCTION AND PHYSICAL PROPERTIES

Shown on
Thick- Size Boundary | Design
Wall Function | ness Type Wythes | Bond |(height x width) | Support | Drawings Remarks
D3-517-45D-107 |Blockout 12" Hollow 1 Running | 14'-10"x14'-7" — Yes
4!‘%)&
D2-517-44D-108 |[Shielding 12" Hollow 1 Running | 7'-5"x6'-0" g Yes Cells filled with sand |
[D2-517-44E-109 [Partition | 12° |Hollow | 1  |Running | 9'-10"x13'-2" | ; Yes
PR

D2-517-43E-110 ?;rtlt_ion 12" Hollow 1 Running | 9'-10"x9"'-6" m Yes
KX

PaETer— . oo B——— . . I, R, R - RPO——
D2-517-39H-111 |Blockout 24" Hollow* 4% Running | 6'-5"x2"'-5" g No *-Aggumed
(D2-528-351-112 |[Firewall | 12° |Hollow | 1 |Running | 5'-1"x13'-3" | g;"" NN AN
52;-5‘25134i{4-f1_§4?1rew311 12" Hollow | 1 'Running 7'—8"x6'—16’7~——ﬂm xxu? | Yes

)\)&IK,
D3-528-54H~114 |[Firewall 12" Hollow 1 Running | 8'-1"x14"'-0" g:: Yes
R e . e —SIITEEE SN DMEERInSNENhL TSR . | RN TR A I.)'I)\‘ -
D3-528-54H~115 |Firewall 12" Hollow 1 Running | 8'-1"x8'-6" 5 7 Yes /A
SRR S —T . s NSRS, ESTERE | SO OO, SR T T e e . O AR e
[D2-517-4311-116 [Blockout | 12°  |Hollow 1 [Running [ 97=4"x25"-11" XX Yes
D3-517-49H-117 |Shielding | 24" Hollow* | 2* |Rumning | 6'-4"x2'-4" | =22 | N | o
e B NS P SN SN WA T . - . S EISASNNS RS S e
D2-507-45C-118 |Shielding 8" Solid Stack 6'-3"%x2"'-3" I;;D Yes
D2-517-5A-120 |Exterior | 12" |Hollow | 1 |Running | 20'-2"x14"'-11" . Ej o g, DR

*AR K
— P—— o - R——— — i - ___.F_._,_._ . ET— i = . -
D2-517-3A-121 |Exterior 12" Hollow 1 Running | 20'-2"x14"'~11 Yes
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TABLE 1

MASONRY WALLS - FUNCTION AND PHYSICAL PROPERTIES

Shown on
Thick- Size Boundary | Design
Wall Function | ness Type Wythes | Bond |(height x width) | Support | Drawings Remarks
D3-476-45H-122 |Blockout 36" flollow 3 Running 4'-5"x9'—'4" == No Type of block and number
B r M _ | AT LARK of wythes assumed
D3-476-430-123 |Blockout | 36" |Hollow | 3 Running | 47-8"x9"-4" FRER No Type of block and number
of wythes assumed
|
D2-558-43K-35 |Shielding | 30"  [Solid 5 |running | 5'-2" x 13'-3" | L E | ves
D2-558-43K-36 [Shielding | 36" |Solid 6 |Running [8'-5" x 12'-0" | A__F | ves
D2-558-42K-37 [Shielding | 12"  |[Solid 2 |Running | 5'-4" x 3'-4" [ | Yes PORS. S0% SETRETR A\
D3-558-45k-39 |Shielding | 36"  |solid 6 |Running |8'-5" x 12'-0" | AW | wo

~ . - =




TABLE 2

ALLOWABLE STRESSES IN CONCRETE MASONRY WALLS

Type 1 Wall Type 2 Wall
Loading Condition Loading Condition
Abnormal Abnormal
and Extreme and Extreme
Type of Stress(psi) Normal Environmental Normal Environmental
Flexural compression, Fp 340 560 390 650
Transverse and punching shear, Vg 35 59 38 63
Shear in mortar collar joint, Vpgej 10 14 10 14
Direct or Normal to bea joints, Fgnn 14 23 -- -
flexural Hollow - Parallel to bed joints. Fypp 27 46 -- --
tension Normal to bed joints, Fygp -- -- 27 46
Solid - Parallel to bed joints, Fygp -- -- 40 68
Mortar collar joints, Figj 10 14 10 14

Axial compression allowable (F;) is dependent upon the height and thickness of the wall

Fa = 0.225 fq [1 - (_h )3]

40t
Type 1 Wall Type 2 Wall
Hollow-unit wall Solid-unit wall
fm = 1.020 ps? fm = 1.190 psi
My = 750 psi m, = 750 psi

1. For walls laid in stack bond, shear and tensile stresses shall not be transferred across the
continuous vertical joints.

2. Material properties and the shear capacity of mortared collar joints have been verified by
field tests.

0191C
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