0: 816.221.3500 140 WALNUT STREET
E ﬁ WWW.EMERYSAPP.COM
F: 816.421.9333 KANSAS CITY, MO 64106

EMERY SAPP & SONS, INC

Letter of Transmittal

Attention: Brock Worthley, PE
1301 Burlington, Suite 100
North Kansas City, MO 64116

Project: Osage 3rd Plat ESS JOB# 1421047 Date: 11/17/21

New Submittal X Transmittal No. 6

Resubmittal Previous Transmittal No.
Specification Section Description Supplier Action
City of Lee Summit Reinforced Soil Retaining Wall Structural BC Hardscapes | For Review

Engineering and Product Data

Signed: W %@

Contractor: Emery Sapp and Sons, Inc.

Remarks:

Reviewed By: Date:

SRS # AU YEARS STRONG © | ——



7/16,/2021

Plotted:

ge 3rd Plat\RW Sheets.dwq

-21215_0sa

G:\Projects\020—21000_RW Prelim 2021\020

30'-6" Es ,g
207 UNITS E S
3|_3II2I_3II3!_3"2!_3"3!_3" 33!_@" 3@!_3" 32!_3" 3@!_3" 32!_3" 3@!_3" 32!_3" 3@!_3" 32!_3" sl_all % §
24U iUl 2'4U fikaU) 25U 22 UNITS 20", UNITS 21% UNITS 20", UNITS 21% UNITS 20", UNITS 21% UNITS 20", UNITS 21% UNITS 6Y UNITS
SIS|BIS| 5 s 3 " ] ® 2 5 2 S 3
< <«| « - bl @ = g = 8 o Q Q S
5| b6 & 2 L = < < S - > < 3
® ® 5 5 5 5 5 ® B 5 5
ENISHED GRADE ISSUE DATE:
Y I I ST petet PERMIT /12021
T 106100 REVISIONS:
loeper | L | 1 | e e 106
B B e = Mieeoss ——————
:l/ | T T T 1 ]
oseel || ] i - TIJITTT] | Wiessee el e
I_A|A/‘ =Q hy ¢ ‘ é ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | T T T T 1T T } I ——— ] T 105161
=T ik o9 B R s e e ‘ 1l =120
loseel | T 913 = Y O O s s e e ‘ | S tmeee3y - L Besl
TJ 1 ———
\l A M REIN ul 3 N s s e e e : ] T 125561
ol heoel L [ I— , s ol j e ; 5 e = — T
dosde1 = T i pee e\ L [ | | || \\\\\\\\W\\\\\\\\\E\ _ = 0 o T O O B s e - 105461
B 105467 LT PP P T PP PP PP ] | [ [ 1 0l 0% - | ' & T T
= 05100 (LTI ITTITTIT] , o <[3 3L g Mk S T
=¥ I e sttty s ERSr =TT 7. -C T S N T T T T T T T T T I T T ——— _ S 219 = EY) = (L L/ —7 o561 JOB NO:
B 105200 LI - = ~13 ©13 = LS e 05000
oot ||l e N | Pemes . N T T T T T T T T T T 1] _ . bt o T sumes] 290 | oseet
GRAVEL LEVELING PAD GENERAL NOTES B 105000 B 145000
1o4ee7 | - - . - - - - 1 - . - - - . 4 -+ . 4t 1 - 1 - o 1T BA®4933 —- LI T T T T T T T T Tl T BA-@4833 - - +— -] — - }—- ] p4eeT
B 104861 DESIGNED BY:
Bl 2 2 A e O I DR S I S NN SR N S22y h
Q2 N mn N mn N mn N mn N mn N N )] N )] N )] N N
NP X h, o N 8 3 @ S S N S s 3| =] 2 §| S| S < oosi| =
15| < s < . < < = X 3 2 2 ~ 2 N g M ]l 9 2 aa933 S
» I < < b < < - Qoo N
ol ® 5 ? R o 5 ? 5 5 i 5 ® 5| °| B 5 & 5 HuSBi o
RENGIE
Syl =
% o 5(_ rige g o3
‘2|_3 3I_a|l 8I_3II 42I_9II 56"3" 21I_a|l 20I_3II 18"3" 1-II_3II 18"3" 20I_3II 15I_3|I 30‘-0" el_sll 5I_3|I 3I_s|l 5I_3|I 3I_s|l 5I_3|I 4I_6|| E '(B Q g % g ._.E
U 22U By UNITS 28Y3 UNITS 3% UNITS 4% UNITS 3Y2 UNITS 2% UNITS i UNITS 2% UNITS 3Y2 UNITS lpls UNITS 20 UNITS 4 INITS ™ 3hu 20U 3hu T 2hu s 3lu o 3U VAN ES $34] 8
Z L w
Byyyl| =
Z5yau E
>=0%4. z
REINFORCED SOIL RETAINING WALL ELEVATION N
g
SCALE: [":10'-0" HORIZ. —_—— | &
["=5'-@" VERT. =
=
S
: D),
T T i b =
3-g" | | 297" | 9 D
1 1 [ [
1 ] . ] 1
[ | 3l0'-6" | I
S| & l LoOT 8l I I I N
8 2 LoT &2 : ! Lot 82 | LoT 1o | LOT 18 g N
4 5 | | | | N =
5 o <
= ®
()]
Z
N
REINFORCED 90IL RETAINING WALL PLAN (%
SCALE: ['=10'-0" 5 58
z =
O
) RETAINING WALL GENERAL NOTES @
L GENERAL REQUIREMENTS N, as
/—FENCE (BY OTHERS) A, Design and construction work for this project shall conform to the requirements of the 2018 4 iEO%? ® INsTA,‘;LAT:ON', ‘. hall be laid hori | d backfil f th
International Building Code as amended by the local jurisdiction. + The geogrid eoll refnforcement shall be lal rizontally on compacted backfil] on top of the
concrete wall units. The next course of units shall be placed such that the geogrid is aligned to the
B. Desion Loads: backside and under the lip of the top units. Enbed the geogrid a minimum of eight inches into the
" Ret a%e o Soil. Wi = 2 decrees units. Pull geogrid taut and anchor prior to placing backfil.
Live Load Surcharae Pt = % of B. Slack in the geogrid at the wall unit comections shall be removed.
CAP ATTACHED w/ Backslope g 2 de rges C. Geogrid shall be laid at the proper elevation and orientation as shown on the drawings.
CONCRETE ADHEwSI vE 4" TOP SOIL Aoplie deearin Pressure 5 @% of D. Correct orientation (roll direction) of the geogrid shall be verified. v
%‘A\%N PP g P E. To pretension geogrid, anchored geogrid shall be pulled taut to eliminate loose folds, and secured %
" " rior to and during backf il and compaction.
N 1]l ﬂm:m:ifi e ¢ m% :: i}g eCSIZSIgégfs:;ii ?u:f},:n;n% ai:;z;esdlzeg?f i..s/f m}ﬁmi:‘ olfolz c{: ci::: grr Zﬁjhg‘;emmf F. 'i outside corners and radii provide a minimum of 3 inches of backfill or drainage fill betueen e
8'x12" PRECAST '&W’&" must extend loehind the wall units to within I8 inches of final grade. 5 FILL gﬁ?ﬁﬁ&ﬁgeagmd lagers. g =
RETANNG A4 s’&"’&' &" o D. IMPERVIOUS FILL shall consist of material having a minimum plasticity index of 1@ and a maximum : I ) - ) | QJ:
- WALL SYSTEM UNITS XX \ g w P " . ; . A, Clean gravel backfill shall be compacted by a minimum of 3 passes of a tracked construction <
Q s > i"-6" IMPERVIOUS FILL %] > plasticity index of 30. No more than 10% particles shall be retained on the No. 4 sieve and no Jess ; t or a vierat actor. Pla t of clea % fill shall b itored duri la X |
- \ , g than 20% shall pass the No. 200 sieve. 18 inches of impervious fill shall extend over the reinforced squipment or & vioralory compactor. Tlacement of ciean rock T s S monmtored during placenen =
“ | o EEVE GEOGRID 5 PSS S sone to assure that an equivalent maximum dry density of 5% standard proctor is achieved.
8] h I dry d f 95 dard hieved
4 RER - . . er e
O AS NEEDED ———————— u Pl I E. The geogrid shall be a high density polyethylene expanded sheet or polyester woven fiber materials, B. sBljj:fg'r ei};i! k;? plif;ds%sfl;;atdﬁeanoégo:}gacted in such & manner that minimizes the development of )
g iy specifically fabricated for use as solil reinforcement. , P gsogria. , , . Z Q
N . o i GEOGRID shall be one of the follouing C. Backfill shall be placed from the wall rearuard into the embankment to insure that the geogrid remains 2
i ; —
1 = _ g v . taut. Z o
& %" SETBACK ggggsﬁ ES$ES t a?:jtarig;'g;? ?s é:a:j&ucfszgeg bl*glirsatfriaﬁc Syetems, Inc. D. Compact backfill within three feet of the back of the wall to prevent displacement of modular units. < W 8
Hﬂ PER COURSE — . z Versgaj -Grid 3.0 as manufacture dglo Vers a-L ok E. Tracked construction equipment shall not be operated directlg on the geogrid. A minimum backf ill — :ﬂ: &
. . v 8 ‘ g thickness of & inches shall be maintained to operate tracked vehicles over the geogrid. Turning of (NN o
- : P ° s HP200 as manufactured by Geostar tracked vehicles shall be kept to a minimum to prevent tracks from displacing the fill and damaging 174 Ll S
= — Z — . S F.  Excavation shall be to the lines and grades shoun on the construction drawings. Care shall be taken the geogrid
fa - 3 not to disturb embankment materials beyond lines shown. ; —
S L GRAVEL - DRANAGEFILL = Q 2. RETANNG UALL BLOCK SPECIFICATION: b A LA aces i ol on 2 bed of comimction achasive. bulled = x
I * ¢ *" CLEAN GRAVEL ¥ A. Modular concrete facing units shall be Brutus Retaining Wall Units having a minimum 28 Day - LAp unite o © P aced over preceaing coures and on a bed of construction adnesive, pulle O \\\\j X
] S g . - - - foruard, backfilled and compacted in place to finished grade. >
i — . Q compressive strength of 3000 pel. and a maximum moisture absorption of & percent. 1 PROTECTION OF WORK N, 'ﬁ[ ®
I RS 0.2 Y 3. FOUNDATION 0IL PREPARATION: ’ \ } ! - ] o
r— . A, Foundation soil shall be excavated as required for |eveling pad per drawings. A At the end of each djﬁ s operation, slope ba?kflllhawag from the Ifabc mgk tﬁ dlirect runoff auay O ¢ w
. | B. Foundation soil shall be examined by the Engineer of Record or Geotechnical Engineer to assure that Zreygnt runro Fﬁrf‘ron} a Ja}f e?tbarea.? from jn;ermg t ehretfa nng ;u ahl ackFll Il and th . 1l 0 "_Lll
3 : the actual foundation soil strength meets or exceeds assumed design strength. %oils not meeting B. fm}‘:nlmum © t. ee feet shall be maintained betwsen the face of the retaining wall and the operation U
| =T ETETETE e required strength shall be removed and replaced with acceptable material. of heavy equipment. 14
=TT ] EISI=ISI=ISIET=TESEE 2 C. Over-excavated areas shall be filled with approved compacted backfill material. Q)
=== P ) 2. BASE LEVELING PAD: o
’ ’ - A Leveling pad materials shall be placed as shown on the drawings, on undisturbed insitu soils to a
4" CONC. OR &" COMPACTED minimum thickness of 4 inches for concrete and &" for sand or gravel type materials. Z
GRAVEL LEVELING PAD : : ; , L
B. Material shall be compacted so as to provide a level hard surface on which to place the first
DEPTH OF GRIDS PER PLAN VIEW course of units. Compaction shall be 95% of standard proctor for sand or gravel type materials. 14
C. Leveling pad shall be prepared to insure complete contact of retaining wall unit with base.
3. UNIT INSTALLATION:
A, First course of concrete wall units shall be placed on the base leveling pad. The units shall be
| | | | checked for level and alignment and in full contact with base. SHEET NO:
RE NFORCED 60 L RE TA N NG LUALL 6E CTlON B. Units shall be placed side by side for full length of wall alignment. Alignment shall be done by means
SCALE: 1" = [-0" of a string line or offset from base line.
P C. The contractor shall follow manufacturer's installation instructions when making radlius curves.
D. Compact unit fill, drainage fill, and backfill. Excess material shall be suept from top of units to install
next course, insuring the area between each unit is completelg filled prior to proceeding to next § 1 1
course. | | I
E. Lay each course with the lip of the units placed against the back of the preceding course. Pull units s
forward as far as possible. Backfill and compact soil behind wall units.
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1. GENERAL REQUIREMENTS GENERAL REQUIREMENTS A. Design and construction work for this project shall conform to the requirements of the 2018 Design and construction work for this project shall conform to the requirements of the 2018 International Building Code as amended by the local jurisdiction. B. Design Loads: Design Loads: Retained Soil phi = 26 degrees phi = 26 degrees Live Load Surcharge 0 psf  0 psf  Backslope 0 degrees 0 degrees Applied Bearing Pressure 1500 psf 1500 psf C. DRAINAGE FILL shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more DRAINAGE FILL shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more  shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more than 5% shall pass the No. 200 sieve with a maximum size of 1". A minimum of 12 inches of drainage fill must extend behind the wall units to within 18 inches of final grade. D. IMPERVIOUS FILL shall consist of material having a minimum plasticity index of 10 and a maximum IMPERVIOUS FILL shall consist of material having a minimum plasticity index of 10 and a maximum  shall consist of material having a minimum plasticity index of 10 and a maximum plasticity index of 30. No more than 10% particles shall be retained on the No. 4 sieve and no less than 20% shall pass the No. 200 sieve. 18 inches of impervious fill shall extend over the reinforced zone. E. The geogrid shall be a high density polyethylene expanded sheet or polyester woven fiber materials, The geogrid shall be a high density polyethylene expanded sheet or polyester woven fiber materials, specifically fabricated for use as soil reinforcement.  GEOGRID shall be one of the following: Stratagrid 200 as manufactured by Strata Systems, Inc. Miragrid 3XT as manufactured by Mirafi Inc. Versa-Grid 3.0 as manufactured by Versa-Lok HP200 as manufactured by Geostar F. Excavation shall be to the lines and grades shown on the construction drawings. Care shall be taken Excavation shall be to the lines and grades shown on the construction drawings. Care shall be taken not to disturb embankment materials beyond lines shown. 2. RETAINING WALL BLOCK SPECIFICATION: RETAINING WALL BLOCK SPECIFICATION: A. Modular concrete facing units shall be Brutus Retaining Wall Units having a minimum 28 Day Modular concrete facing units shall be Brutus Retaining Wall Units having a minimum 28 Day compressive strength of 3000 psi. and a maximum moisture absorption of 8 percent. 3. FOUNDATION SOIL PREPARATION: FOUNDATION SOIL PREPARATION: A. Foundation soil shall be excavated as required for leveling pad per drawings. Foundation soil shall be excavated as required for leveling pad per drawings. B. Foundation soil shall be examined by the Engineer of Record or Geotechnical Engineer to assure that Foundation soil shall be examined by the Engineer of Record or Geotechnical Engineer to assure that the actual foundation soil strength meets or exceeds assumed design strength. Soils not meeting required strength shall be removed and replaced with acceptable material. C. Over-excavated areas shall be filled with approved compacted backfill material. Over-excavated areas shall be filled with approved compacted backfill material. 2. BASE LEVELING PAD: BASE LEVELING PAD: A. Leveling pad materials shall be placed as shown on the drawings, on undisturbed insitu soils to a Leveling pad materials shall be placed as shown on the drawings, on undisturbed insitu soils to a minimum thickness of 4 inches for concrete and 6" for sand or gravel type materials. B. Material shall be compacted so as to provide a level hard surface on which to place the first Material shall be compacted so as to provide a level hard surface on which to place the first course of units. Compaction shall be 95% of standard proctor for sand or gravel type materials. C. Leveling pad shall be prepared to insure complete contact of retaining wall unit with base. Leveling pad shall be prepared to insure complete contact of retaining wall unit with base. 3. UNIT INSTALLATION: UNIT INSTALLATION: A. First course of concrete wall units shall be placed on the base leveling pad. The units shall be First course of concrete wall units shall be placed on the base leveling pad. The units shall be checked for level and alignment and in full contact with base. B. Units shall be placed side by side for full length of wall alignment. Alignment shall be done by means Units shall be placed side by side for full length of wall alignment. Alignment shall be done by means of a string line or offset from base line. C. The contractor shall follow manufacturer's installation instructions when making radius curves. The contractor shall follow manufacturer's installation instructions when making radius curves. D. Compact unit fill, drainage fill, and backfill. Excess material shall be swept from top of units to install Compact unit fill, drainage fill, and backfill. Excess material shall be swept from top of units to install next course, insuring the area between each unit is completely filled prior to proceeding to next course. E. Lay each course with the lip of the units placed against the back of the preceding course. Pull units Lay each course with the lip of the units placed against the back of the preceding course. Pull units forward as far as possible. Backfill and compact soil behind wall units. 4. GEOGRID INSTALLATION: GEOGRID INSTALLATION: A. The geogrid soil reinforcement shall be laid horizontally on compacted backfill on top of the The geogrid soil reinforcement shall be laid horizontally on compacted backfill on top of the concrete wall units. The next course of units shall be placed such that the geogrid is aligned to the backside and under the lip of the top units. Embed the geogrid a minimum of eight inches into the units. Pull geogrid taut and anchor prior to placing backfill. B. Slack in the geogrid at the wall unit connections shall be removed. Slack in the geogrid at the wall unit connections shall be removed. C. Geogrid shall be laid at the proper elevation and orientation as shown on the drawings. Geogrid shall be laid at the proper elevation and orientation as shown on the drawings. D. Correct orientation (roll direction) of the geogrid shall be verified. Correct orientation (roll direction) of the geogrid shall be verified. E. To pretension geogrid, anchored geogrid shall be pulled taut to eliminate loose folds, and secured To pretension geogrid, anchored geogrid shall be pulled taut to eliminate loose folds, and secured prior to and during backfill and compaction. F. In outside corners and radii provide a minimum of 3 inches of backfill or drainage fill between In outside corners and radii provide a minimum of 3 inches of backfill or drainage fill between overlapping geogrid layers. 5. FILL PLACEMENT: FILL PLACEMENT: A. Clean gravel backfill shall be compacted by a minimum of 3 passes of a tracked construction Clean gravel backfill shall be compacted by a minimum of 3 passes of a tracked construction equipment or a vibratory compactor. Placement of clean rock fill shall be monitored during placement to assure that an equivalent maximum dry density of 95% standard proctor is achieved. B. Backfill shall be placed, spread, and compacted in such a manner that minimizes the development of Backfill shall be placed, spread, and compacted in such a manner that minimizes the development of slack or loss of pretension of the geogrid. C. Backfill shall be placed from the wall rearward into the embankment to insure that the geogrid remains Backfill shall be placed from the wall rearward into the embankment to insure that the geogrid remains taut. D. Compact backfill within three feet of the back of the wall to prevent displacement of modular units. Compact backfill within three feet of the back of the wall to prevent displacement of modular units. E. Tracked construction equipment shall not be operated directly on the geogrid. A minimum backfill Tracked construction equipment shall not be operated directly on the geogrid. A minimum backfill thickness of 6 inches shall be maintained to operate tracked vehicles over the geogrid. Turning of tracked vehicles shall be kept to a minimum to prevent tracks from displacing the fill and damaging the geogrid. 6. CAP INSTALLATION: CAP INSTALLATION: A. Cap units shall be placed over preceding course and on a bed of construction adhesive, pulled Cap units shall be placed over preceding course and on a bed of construction adhesive, pulled forward, backfilled and compacted in place to finished grade. 7. PROTECTION OF WORK PROTECTION OF WORK A. At the end of each day's operation, slope backfill away from the facing to direct runoff away At the end of each day's operation, slope backfill away from the facing to direct runoff away Prevent runoff from adjacent areas from entering the retaining wall backfill. B. A minimum of three feet shall be maintained between the face of the retaining wall and the operation A minimum of three feet shall be maintained between the face of the retaining wall and the operation of heavy equipment.
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1. GENERAL REQUIREMENTS GENERAL REQUIREMENTS A. Design and construction work for this project shall conform to the requirements of the 2018 Design and construction work for this project shall conform to the requirements of the 2018 International Building Code as amended by the local jurisdiction. B. Design Loads: Design Loads: Retained Soil phi = 26 degrees phi = 26 degrees Live Load Surcharge 0 psf  0 psf  Backslope 0 degrees 0 degrees Applied Bearing Pressure 1500 psf 1500 psf C. DRAINAGE FILL shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more DRAINAGE FILL shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more  shall consist of free draining crushed stone, 3/8" to 3/4", or coarse gravel. No more than 5% shall pass the No. 200 sieve with a maximum size of 1". A minimum of 12 inches of drainage fill must extend behind the wall units to within 18 inches of final grade. D. IMPERVIOUS FILL shall consist of material having a minimum plasticity index of 10 and a maximum IMPERVIOUS FILL shall consist of material having a minimum plasticity index of 10 and a maximum  shall consist of material having a minimum plasticity index of 10 and a maximum plasticity index of 30. No more than 10% particles shall be retained on the No. 4 sieve and no less than 20% shall pass the No. 200 sieve. 18 inches of impervious fill shall extend over the reinforced zone. E. The geogrid shall be a high density polyethylene expanded sheet or polyester woven fiber materials, The geogrid shall be a high density polyethylene expanded sheet or polyester woven fiber materials, specifically fabricated for use as soil reinforcement.  GEOGRID shall be one of the following: Stratagrid 200 as manufactured by Strata Systems, Inc. Miragrid 3XT as manufactured by Mirafi Inc. Versa-Grid 3.0 as manufactured by Versa-Lok HP200 as manufactured by Geostar F. Excavation shall be to the lines and grades shown on the construction drawings. Care shall be taken Excavation shall be to the lines and grades shown on the construction drawings. Care shall be taken not to disturb embankment materials beyond lines shown. 2. RETAINING WALL BLOCK SPECIFICATION: RETAINING WALL BLOCK SPECIFICATION: A. Modular concrete facing units shall be Brutus Retaining Wall Units having a minimum 28 Day Modular concrete facing units shall be Brutus Retaining Wall Units having a minimum 28 Day compressive strength of 3000 psi. and a maximum moisture absorption of 8 percent. 3. FOUNDATION SOIL PREPARATION: FOUNDATION SOIL PREPARATION: A. Foundation soil shall be excavated as required for leveling pad per drawings. Foundation soil shall be excavated as required for leveling pad per drawings. B. Foundation soil shall be examined by the Engineer of Record or Geotechnical Engineer to assure that Foundation soil shall be examined by the Engineer of Record or Geotechnical Engineer to assure that the actual foundation soil strength meets or exceeds assumed design strength. Soils not meeting required strength shall be removed and replaced with acceptable material. C. Over-excavated areas shall be filled with approved compacted backfill material. Over-excavated areas shall be filled with approved compacted backfill material. 2. BASE LEVELING PAD: BASE LEVELING PAD: A. Leveling pad materials shall be placed as shown on the drawings, on undisturbed insitu soils to a Leveling pad materials shall be placed as shown on the drawings, on undisturbed insitu soils to a minimum thickness of 4 inches for concrete and 6" for sand or gravel type materials. B. Material shall be compacted so as to provide a level hard surface on which to place the first Material shall be compacted so as to provide a level hard surface on which to place the first course of units. Compaction shall be 95% of standard proctor for sand or gravel type materials. C. Leveling pad shall be prepared to insure complete contact of retaining wall unit with base. Leveling pad shall be prepared to insure complete contact of retaining wall unit with base. 3. UNIT INSTALLATION: UNIT INSTALLATION: A. First course of concrete wall units shall be placed on the base leveling pad. The units shall be First course of concrete wall units shall be placed on the base leveling pad. The units shall be checked for level and alignment and in full contact with base. B. Units shall be placed side by side for full length of wall alignment. Alignment shall be done by means Units shall be placed side by side for full length of wall alignment. Alignment shall be done by means of a string line or offset from base line. C. The contractor shall follow manufacturer's installation instructions when making radius curves. The contractor shall follow manufacturer's installation instructions when making radius curves. D. Compact unit fill, drainage fill, and backfill. Excess material shall be swept from top of units to install Compact unit fill, drainage fill, and backfill. Excess material shall be swept from top of units to install next course, insuring the area between each unit is completely filled prior to proceeding to next course. E. Lay each course with the lip of the units placed against the back of the preceding course. Pull units Lay each course with the lip of the units placed against the back of the preceding course. Pull units forward as far as possible. Backfill and compact soil behind wall units. 4. GEOGRID INSTALLATION: GEOGRID INSTALLATION: A. The geogrid soil reinforcement shall be laid horizontally on compacted backfill on top of the The geogrid soil reinforcement shall be laid horizontally on compacted backfill on top of the concrete wall units. The next course of units shall be placed such that the geogrid is aligned to the backside and under the lip of the top units. Embed the geogrid a minimum of eight inches into the units. Pull geogrid taut and anchor prior to placing backfill. B. Slack in the geogrid at the wall unit connections shall be removed. Slack in the geogrid at the wall unit connections shall be removed. C. Geogrid shall be laid at the proper elevation and orientation as shown on the drawings. Geogrid shall be laid at the proper elevation and orientation as shown on the drawings. D. Correct orientation (roll direction) of the geogrid shall be verified. Correct orientation (roll direction) of the geogrid shall be verified. E. To pretension geogrid, anchored geogrid shall be pulled taut to eliminate loose folds, and secured To pretension geogrid, anchored geogrid shall be pulled taut to eliminate loose folds, and secured prior to and during backfill and compaction. F. In outside corners and radii provide a minimum of 3 inches of backfill or drainage fill between In outside corners and radii provide a minimum of 3 inches of backfill or drainage fill between overlapping geogrid layers. 5. FILL PLACEMENT: FILL PLACEMENT: A. Clean gravel backfill shall be compacted by a minimum of 3 passes of a tracked construction Clean gravel backfill shall be compacted by a minimum of 3 passes of a tracked construction equipment or a vibratory compactor. Placement of clean rock fill shall be monitored during placement to assure that an equivalent maximum dry density of 95% standard proctor is achieved. B. Backfill shall be placed, spread, and compacted in such a manner that minimizes the development of Backfill shall be placed, spread, and compacted in such a manner that minimizes the development of slack or loss of pretension of the geogrid. C. Backfill shall be placed from the wall rearward into the embankment to insure that the geogrid remains Backfill shall be placed from the wall rearward into the embankment to insure that the geogrid remains taut. D. Compact backfill within three feet of the back of the wall to prevent displacement of modular units. Compact backfill within three feet of the back of the wall to prevent displacement of modular units. E. Tracked construction equipment shall not be operated directly on the geogrid. A minimum backfill Tracked construction equipment shall not be operated directly on the geogrid. A minimum backfill thickness of 6 inches shall be maintained to operate tracked vehicles over the geogrid. Turning of tracked vehicles shall be kept to a minimum to prevent tracks from displacing the fill and damaging the geogrid. 6. CAP INSTALLATION: CAP INSTALLATION: A. Cap units shall be placed over preceding course and on a bed of construction adhesive, pulled Cap units shall be placed over preceding course and on a bed of construction adhesive, pulled forward, backfilled and compacted in place to finished grade. 7. PROTECTION OF WORK PROTECTION OF WORK A. At the end of each day's operation, slope backfill away from the facing to direct runoff away At the end of each day's operation, slope backfill away from the facing to direct runoff away Prevent runoff from adjacent areas from entering the retaining wall backfill. B. A minimum of three feet shall be maintained between the face of the retaining wall and the operation A minimum of three feet shall be maintained between the face of the retaining wall and the operation of heavy equipment.
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Segmental Retaining Wall Design Calculations per NCMA

Wall Geometry

Height Backslope Dead Load Live Load Distance to Slope Wal below grade attoe
= 7671t B :=0.0-deg qq = 0-psf qj := 0-psf Z:=1.0-t Hemp = .67-ft

Soil Properties

Reinforced Soil Retained Soil Drainage Fill Foundation Soil Pullout
(Internal) (External) Ng = 110-pef N = 120-pef Cj=07
.= 110-pcf = 120-pcf
i 0-pe e 0-pe g = 32-deg bf := 26-deg
=32 =26
i := 32-deg e = 26-deg cp := 0.0psf
Cdsi =0.8 Cdse =1.0

Segmental Unit Properties

Height Length Width Setback Center of Gravity Batter
Hy,=8imn L,:=18in Wy i=12-in A, = 0.75-in G, = 6:in [A“J
w:= atan| —
Infiled Unit Weight u
Yy = 120-pcf Hinge Height w = 5.356-deg

(i: |: (Wu_Gu)
Hy, = if{ tan(w) = 0,H,| 2.————

o || = [ 067

Internal Interface Friction Angle External Interface Friction Angle
2 .
5= [Eq. 3-17] 5= if{ B > B, ber i) [0p = 26-deg [Eq. 3-16]
Internal Active Earth Pressure External Active Earth Pressure
cos(d)i + w)z cos( be + w)z
Kai = Ka. =

2 ¢ 2
5 sin ; + 8;)-sin(d; — B) 5 sin( d; + 8)-sin( (e — B))
cos(w) -cos(w - Si)~ 1+ cos(w) ~cos(w - Be)- 1+
cos(w - 6i)-cos(w +3) cos(w - 66)-cos(w +3)

o 510 o1

Orientation of Critical Internal Failure Surface

- ata{_tan<¢i — 8) +[(tan(&; - B))-(tan(; — B8] + cot{ ; + w))-{1 + tan(5; — w)-cot; + w))} o [Eq. 3-14]
r 1+ tan(ﬁi - w)'(tan(d)i - B) + COt(¢i + w)) l

oy = 55.153-deg

Orientation of Critical External Failure Surface

- ata{_tan<¢e_ B) +\/tan(¢e— B)'(tan(¢e— B) + cot(¢e+ w)).(l + tan(ée— w)-cot(¢e+ w))} o [Eq. 3-14]
e 1+tan(6e— w)~(tan(¢e— B) +C0t(¢e+w)) )

o, = 50.164-deg

1
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External Stability Analysis

Sliding
Given
T [T (L—Wu—Z)-tan(B)-tan(w)_ i T
Case- qd~_(L ~W,-Z) + T +LAeH ... -tan( dp)
1 (L—Wu—Z)-tan(B)-tan(w)}
_"’E‘“fe’(L_Wu_Z)' (L_Wu_z)+ 1 — tan( B)-tan(w) -tan(3) |
T (L- W, - Z)-tan(B)-tan(w) | i
Case’| | (L - Wy - 2Z) + + Lo H ... -tan( dg)
. L 1 — tan(3)-tan(w) |
i ) (L-w,- Z)~tan(B)-tan(w):|
_"'E"‘{e'(L_Wu_Z)' (L_Wu_z)+ 1~ tan(B)-tan(w) -tan(3) |
{ (L—Wu—Z)-tan(B)-tan(w):|
Case’| L+ | ag| (L— Wy~ Z) + R —— + L. H -tan( &)
) (L- W, - Z)-tan(B)-tan(w)
+ =~ (L= Wy = Z){ (L- W, - Z) + -tan(B)
15= i 2 1 — tan(3)-tan(w) ]
| (L~ W, — Z)-tan(B)-tan(w) 2
—Kagve | H+ (L -W, - Z) + -tan(3) -cos(6e - w)
2 1 — tan(3)-tan(w)
(L~ W, - Z)-tan(B)-tan(w)
+(qd+ql)-Kae- H+ (L—Wu—Z) + | an(B) an() -tan(3) -cos(ée—w)
Overturning leiding = Flnd(L) leiding = 33521t
Given
[(L-%-H)-B-(L + H-tan(w)):|:|
1 (L~ W, - Z)-tan(B)-tan(w) )
+|=Ae (L~ Wy Z){ (L~ W, - 2Z) + tan(B) -|:[H-tan(w) Wyt Z+=(L- W, - Z)J
2 1 — tan(3)-tan(w) 3
(L -W, - Z)-tan( B)-tan(w)
{ (LW, - Z)-tan(m-tan(w)} 2| (Lo Wy 2) e
+qq (L—Wu—Z)+ . + H-tan(w) +
90 = 1 — tan(3)-tan(w) 2

(L~ W, - Z)-tan(B)-tan(w)

[LK%{H d(L-w,-2)+ }-tan(ﬁ)}2~cos(6e— w)M%. (Lo W,-2)+

1 — tan(3)-tan(w)
1
:|~tan( B):|~cos(6e— w):| E H+ |:(L— W, - Z) +

(L -W, - Z)~tan(B)~tz

1 — tan(3)-tan(w)

(L—Wu—Z)~tan(B)~tan(w) (L— Wu—Z)~tan(

2
+(qq+ i) Ka|[H +|:(L— W, - Z) +

1 — tan(3)-tan(w) 1 —tan(B3)-ta
Loverturning = Find(L) |L0venurning = 2.998 ft |
Lsliding
A= maxt | Loverturning L =4.6021t
0.6-H

Based on Overturning and Sliding: Lo=50ft (Roundupl)

2
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Eccentricity
L'=L-W,-Z [Fig. 2-10]  [Eq. 5-1]
L - W, - Z)-tan(3)-tan(w) 7 .
L":= ( 9 L'=0ft [Fig. 2-10]  [Eq. 52]
1 — tan(3)-tan(w)
Lg:=L'+L" [Fig. 2-10]  [Eq. 5-3]
h:= Lg-tan(3) [Fig. 2-10]  [Eq. 54]
1
X, = 3-(L + H-tan(w)) [Eq. 519]
1
Wyg = Em{i.(L' —-2Z)h [Eq. 5-16]
2
X = H-tan(w) + Wy +—Lg+Z Xeg = 4719 ft [Eq. 5-20]
3
Z+ LB
Xqp = 3 + [(H + h)-tan(w)] + W, Xqp = 3.719ft [Eq. 521]
Actual Heigth of wall:
Hg = (H + h) H, = 7.67 ft

Earth Pressures:

1 2
Py = [E-Kae-’*{e(H +h) ~COS(5e - w)} |PsH = 1003.112~p111 [Eq. 56]
1
vomkaren 5
3
Py = (qd + ql)~Kae~(H + h)~cos(6e - w) Py = 0-plf [Eq. 58]

1

Vg 510
2

L L L
PsH'Ys + PqH'Yq - Wri' Xri - ; - WrB' Xrﬁ - ; - qd'<LB)' XqB - ; [Eq 5_25]
8= e= 0024841t i
Wri + WrB + qd-(LB)
Check &= if(e < 0,0.075L,¢) e=0.248ft
. . =1L-2 = Eq. 524
Surcharge is applied over: (L'+L") = 3ft Bi=L-2c B=4503 1t [Eq. 5-24]

3
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Bearing Capacity

_ [Wri +Wig+ (CId + Ch)'(L' + L")]

o)’
Ng:= tan(45-deg + 7} ~exp('rr~tan(¢f)) [Fig. 4-5]
N i =0.514 (5, 1) o] o 49
N, = 2(Ng + 1)-tan( ) [Fig. 4-5]
Qup = o N, + %wB-NA{ + Y Hemy Ng [Qui = 4340.945 psf] [Ea. 4-20]

Qurt
FSpearing = Q_ FSpcaring = 4.634 [Eq. 4-19]

a

11/17/2021

Internal Stability
Reinforcement Properties

Geogrid Design Data
Backfill Soil Type := (gravel)
1 2 3 4 5 6 7 8 9 Geogrid Number
Type = (411 834 1199 1336 2004 2508 3011 3873 7914) GN1:=4 GN2:=2

T
inter = (1145 1145 1145 1145 1145 1145 0)

T
slope = (38 38 38 38 38 38 0)

maxch = (4540 4540 4540 4540 4540 4540 0)x:=4. 1 Xisthe number of grids at the top of the wall of a different type

T, := Typegny-plf  |T, = 1336-plf T, = Typegno-plf T, = 834-plf

acg = intergny-plf  |acg = 1145-plf Aes = slopegny-deg  [Ng = 38-deg Vesmax = MaxcgNy P |Vegmax = 4540-plif
g = intergny-plf |acgp = 1145-plf Aes2 = slopegnp-deg [N = 38-deg Vcsmax2 = maxcgny-plf |VcsmaX2 = 4540~p111

4
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Tension in Geogrid

# of grids for Depth of first
Number of Grids: ~ Grig Spacing (ft): that spacing: grid (ft): Length of grids: L
ng:=3 Spacingl := 2 np:=2 h; :=3.67 L;:=50 L,=50 L,:= ?
t
Spacing2 := 1.33 ny =1

Make all zero when using one geogrid

Note: make sure that the
elevations don't excide the height
ofthe wall (H) H = 7.67 ft

top := length(E) p:=2..top top =3
grids := length(E) n:=1.. top Ao=1. grids — 1
3.67 5
—>
E=|5.67 |ft LT L=1|5|f
834 Toi= —— 1336
7 AT L 5
434 T, = | 1336 |-plf
/\F/l\“/%k = Tao Tax = 234 -plf 1336
834

T
T, = (834 834 834 834)~pl4

E —1+ E
D, := S Dy :=0-ft

) Dgrigs+1 = H

T
D =(0 4.67 6335 7.67)ft|

Total Applied Tensile Strength in the Geosynthetic reinf.:
rD(n+1)

gn = J ("{ID +q+ qd)~Kai-cos(Si - u)) dD [Eq 5'36]
D

n

T
Fo =(275.327 231.323 236.036)~pl4

Safety factor:
Ta
n

FStenn = =

&y

T
FSen = (3.029 3.605 3.533)

5
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Pullout Capacity
Anchorage Length of Geosynthetic
La, = L, = W, — [(H + h) - E;|-tan(90-deg - o;) + [ (H + h) - E;]-tan(w)  [EQ. 546]

La = (159 2795 3.596) fi

Note: If the anchorage length is less than 1ft then there is not enough embedment length and it has to be
increased. Note thatin some cases it might just be the top two grids.

Average Depth of overburden on Anchorage length

L

a4
d,:=E + |:(H - En)~tan(90-deg - cxi) +T - (Z + H-tan(w) — Au):|-tan( 8) [Eq. 547]

T
d =(3.67 5.67 7)ft|

Anchorage Capacity
AC, = 2-Lay ;- (dy; + qg)-tan( ) [Eq. 545]

T
AC = (561.551 1525.034 2422.524)~pld

T
Fo =(275.327 231.323 236.036)~pl4

Safety Factor
—>
AC
FSpo = F_ [Eq 5'44]

g

T
FSpo =(2.04 6.593 10.263)

Internal Sliding

Reduced reinforcement length

1
ALy, = {(Em - EI)(M - tan(“’)ﬂ if ng>2 [Eq. 551]

1
Spacingl-ft-| —— —tan(w) | if ny =2
tan((xe)

0 if ng=1

ALT =(0 1.481 0.985)ft |

L =L,— W,— AL, [Eq. 5-50]

n

T
L, =(4 2519 3.015)ft

Length of sloping ground
(L'S - Wu)-tan( B)-tan(w)
Ly =Ly +— -z [Eq. 553 &5-52]
n n 1 — tan(3)-tan(w)
6
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Ly = (3 1.519 2015)f

Height of slope above crest of wall
h'; = Lgg -tan(B) [Eq. 5-54]
n
W =0 0 0)ft

Weight of reduced reinforced area

W =L, Ep, [Eq. 555]
n n

W = (1615 1571 2322)-p1fi

Weight of wedge beyond reinforced soil zone

Wig = %-((Lsﬁnh'n)) - [Eq. 5-56]

Wig =(0 0 0)-pli

Friction developed by weight
R'Sn = Cdsi'[qd'(Lan + Z) + W'rin + W'rﬁn]-tan(dJi) [Eq 5'49]

R = (807 785 1161)-p1fi

Shear capacity of facing elements

Vy = min Vogmax - ags + (if( En > Hiy, Hy, By) 4y Wy) -tan( M) ] [Eq. 4-25]

v, = (1489 1677 1801)-plf

Driving Forces

From retained soil

P, = [%Kae-’\{e-(En + h'n)2-cos(6e - w)} [Eq. 5-6]

n

P, = (230 548 836)-plf

From surcharge

Pqn = (qd + ql)-Kae-(En + h'n)-cos(ée - w) [Eq. 58]

T
Py =(0 0 0)-plf

Factor of safety against internal sliding

P, =P +Py [Eq. 5-11]
n n n

P, = (230 548 836)-plf

Ry +Vy
FSy =—— [Eq. 548]
n

(%)

FSy = (9.999 4.491 3.545)

7
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Local Stability of Facing Units

Facing Connection Strength

Tconnn = min[vcsmaxns acsn + (if(En > Hy, Hy, En)'ﬁfu'wu)'tan(xcsnﬂ [Eq. 559

Teom = (1489 1677 1801)-p1fi

FS = T
oy FSeonn = (5.408 7.248 7.631)

Resistance to Bulging

Shear capacity at each geogrid layer

Vy = min Vogmax - 8gs + (if( En > Hiy, Hy, By) -y Wy) -tan( M) | [Eq. 4-25]

v, = (1489 1677 1801)-plf

Driving Force at each geogrid layer

P, = [%-Kai-’\{i-(En);cos(ﬁi - w):| + (qd + ql)-Kai-(En)-cos(éi - w) [Eq. 5-11]

n

P, = (170 406 619)-plf

Sum of tension in reinforcement layers above layer being considered

n
Far1i= D Ty,
i=1

F' = (0 275 507 743)-p1fl

FSy, = [Eq. 561]

FSy. = (8757 12.844 16.09) |

Maximum unreinforced height of SRW units y=E =367t g =0-psf

Moment equilibrium

Driving Moments

1
P = {—-Kami-(y)2-cos(8i - w)} [Eq. 4-5] P's = 170.038-plf
2

8
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Py = (qd + ql)-Kai-(y)-cos(éi - w) [Eq. 4-6] P'y = 0-plf
P'yi= P+ Py [Eq. 44] P', = 170.038-plf
1
Y= 37 [Eq. 4-7] Y' = 1.223 ft
1
Y= E.y [Eq. 4-8] Y'g = 1841t
M= PeY' + P Y [Eq. 4-17] M, = 208.01-Ibf

Resisting Moments

W, = vy Wy [Eq. 49] W', = 440.4-plf
1
X'y = Gy + —(y)-tan(w) [Eq. 4-16] X', = 0.672 ft
2
M, = W', X', [Eq. 4-15] |M'r = 295.963 ft-p111

M'

T

FSot = [Eq. 4-14] FSy = 1.423

1
o

Factor of Safety against Shear failure 1489.078
v ' v 1489.078
V', = agg + Ww-tan(xcs) [Eq. 4-25] \'A
V',
\Q ’7<‘7,
Summary
Wal Height
Unreinforced Stability FSbearing = 4634
Applied Bearing Stress
Grid Geogrid Tensile Geogrid  Anch. Anch. FS Grid FS FS Int FS FS
Elevation  Length Force Strength  Length Capacity  Tension Pullout Sliding Conn Bulging
(1.0) (1.5) (1.5) (1.5) (1.5)
F T,
L == A ks = FS, = FSy = FSwy = FS. =
E, = L, = plf plf La, = plIf tenIl PO, slrl conn se,
3.67|ft 5|ft 275 834 1.59 | ft 562 3.03 2.04 10 541 8.76
5.67 5 231 834 2.8 1525 3.61 6.59 4.49 7.25 12.84
7 5 236 834 3.6 2423 3.53 10.26 3.54 7.63 16.09
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BLOCK & BRICK “Bhone: 516.241.5107

Fax: 816.241.5279

. 4101 E. 12" Terrace
Kansas City, MO 64127-1600

A Midwest Products Group Co.

November 15, 2021
BC Hardscapes LLC
134 E US 69 HWY
Claycomo, MO 64119

Reference: Osage Third Plat — Brutus (Straight Split) (Sandstone Blend, Charcoal Blend, and
Bethany Ledge)

* Please observe the recommended sheet attached when working with blended color as well as
solid color units.

This is a letter to certify that the Brutus retaining wall units manufactured at Midwest Products
Group will meet ASTM C1372-99a specifications minimum 3000 psi after 28 days curing time.
These retaining wall units will be supplied to the above referenced job.

To: Eric McCormack

Enclosed is our test report for our retaining wall units.

If you have any questions or need additional information, feel free to contact me.

Respectfully,

Sam Lock
General Manager

JEFFERSON CITY: 2203 E. McCarty St, Jefferson City, MO 65101 Phone: 573-635-7119 * COLUMBIA: 3115 Paris Road, Columbia, MO 65202 Phone: 573.445.9484
OSAGE BEACH: 6293 Osage Beach Parkway, Osage Beach, MO 65065 Phone: 573.348.1774  GRAY SUMMIT: 2993 Hwy. 100, Villa Ridge, MO 63089 Phone: 636-742-5460
WENTZVILLE: 15584 Veterans Memorial Parkway., Wentzville, MO 63385 Phone: 636.332.9784
QUINCY: 600 State Street, Quincy, IL 62301 Phone: 217.223.2633 * WATERLOO: 8605 Route 3, Waterloo, IL 62298 Phone: 618.939.7600



Stable. Affordable. Architectural.

Brutus™ is your best option for high performance
walls where great looks is as much a priority as
great performance and great value. The straight
split featured on Brutus™ gives the block a clean
architectural look that complements many struc-
tures. The square foot size and rear lip connec-
tion allows for fast and easy installation.

[ROMANSTON




Steps to Installing Romanstone Brutus™ AMZRICAN
, MADE
Step 1 - Foundation

Lay out your wall project with string line or spray paint. Dig a trench at least 12" deep by 24" wide and compact the soil.
Add and compact a 6" layer of crushed stone to create a level footing. Do this in two 3" lifts. If the grade changes, step
the leveling pad as required with the top of the pad always at least 6" below finish grade.

Step 2 - Base Course

Place and level the first course of Brutus™ wall units on the leveling pad. The rear lips on the first course of block can be
removed to allow the units to lay flat on the crushed stone. Use a string line to align straight sections. Start from any
corner and work out from there. Add soil in front and back of the base course and compact to finish grade. Complete
the first course of wall units before installing additional courses.

Step 3 - Backfill and Additional Courses

Install additional Brutus™ units over the vertical joint of the blocks in the course below it to maintain a running bond.
Pull the units forward to engage the rear lips and maintain a setback from the course below. Backfilland compact clean
crushed stone behind each wall course before installing the next course. Complete your wall with a cap unit secured
to the wall with concrete adhesive. Cut any cap as needed to fit radius walls.

Notes:

™ :
. u us Curves as small as 19” inside radius can be constructed in addition

to building straight walls. Brutus units have a setback of 1 3/16" per
course. This creates an 83° wall batter. This setback will shift the
bond lines of your wall when curves are built. If the vertical joints be-
come stacked, part of the rear lip can be removed or units can be cut
to get back to a running bond.

Estimating Chart

Wall length

Wallelght T g 20 [ 36/ 757
8 12 18 24 50

8" (1 course)
16" (2 courses) 16 | 24 | 36 | 48 | 100
Romanstone Brutus™ features our improved lip design re- 24" (3 courses) 24 | 36 | 54 | 72 | 150 jpuy
sulting in less breakage, easier installation and reduced waste. 32" (4 courses) 32 | 48 | 72 | 96 | 200
The core-fill design results in lighter weight, more square foot 40" (5 courses) 40 | 60 | 90 | 120 | 250
per truck load, and easier installation. 48" (6 courses) 26 | 72 1108 | 122 | 300
56" (7 courses) 56 | 84 | 126 | 168 | 350
. X X ” " " Please Note:
« Unit dimensions: 8"H x 18"W x 12"D Maximum wall height not to exceed 48" This chart is
. based on site conditions which include a level grade, gran-
« Units per square foot: 1.0 block ular soil, and no surcharge. Ask your Romanstone Hard-
q o . scapes dealer for patented soil reinforcement guidelines on
° Unlt Welght- /2 IbS walls exceeding 48", with surcharge,
or clay soils.
« Cube Count: 48 block

- Cube Weight (w/pallet): 3500 Ibs Available at:

MANSTON

HAF\’DSCAF’ES®

www.romanstone.com




NCMA
LAB

RESEARCH & DEVELOPMENT

ASTM C140/C140M-20a Test Report
Sampling and Testing Concrete Masonry Units and Related Units

Client: Midwest Block and

Brick

Address: 4101 E. 12th Terrace
Kansas City, MO 64127

Unit Specification: ASTM C1372-17

Unit Designation/Description:

National
Concrete Masonry
Association
13750 Sunrise Valley Drive

Herndon, VA 20171-4662

Segmental Retaining Wall Units

Summary of Test Results:

Physical Property

Net Compressive Strength:

Density:
Absorption:
Absorption:
Variation from Specified Dimensions:

Testing Agency:

Address:

Sampling Party:

0 703.713.1900 ncma.org/lab
F 703.713.1910

Job No.: 21-339-3A
Report Date: 8/2/2021

National Concrete Masonry Association
Research and Development Laboratory
13750 Sunrise Valley Drive

Herndon, VA 20171-4662

Midwest Block and Brick

Date Samples Received: 7/1/2021

Tested
Values

4060 psi
128.9 pcf
8.9 pcf

6.9 %
0.05 in.

ASTM C1372-17

Required
Values

3000 psi minimum

0.125 in. maximum

The client delivered five full-size units to the laboratory. From each unit, a 1.6 x 3.3 x 6.7 in. coupon was saw-cut from the unit for compression
testing. Also, an additional segment was taken from the unit for absorption testing in accordance with ASTM C140/C140M-20a. The results of

these tests are summarized above, with individual results listed below.

Measurements of Full-Size Units

Estimated Avg Length Length Rec'd
Width* Height Front Rear Weight
in. in. in. in. Ib

Unit #1 12.07 7.99 18.00 1414 86.30

Unit #2 1213 8.00 18.02 14.11 87.16

Unit #3 12.15 7.99 18.05 1412 87.74

Unit #4 12.11 7.99 18.00 14.09 87.08

Date Tested Unit #5 12.16 7.97 18.05 1414 85.44
7/2/2021 Average 12.12 7.99 18.02 1412 86.74

*The width dimension of this unit includes a split surface. Therefore, this dimension is an estimated average
rather than an average calculated from measured dimensions.

Compression Specimens

Specified Dimensions

Width, in. 12
Height, in. 8

Length Front, in. 18
Length Rear, in. 14.1

Calculation of variation from specified dimensions
does not include width because of split surface

Maximum Tested
Avg Avg Avg Coupon Compressive Compressive
Width Height Length Weight Load Strength
in. in. in. Ib Ib psi
Unit #1a 1.67 3.30 6.66 2.77 48290 4350
Unit #2a 1.65 3.30 6.67 2.75 50760 4610
Unit #3a 1.66 3.31 6.67 2.76 43520 3920
Unit #4a 1.65 3.30 6.71 2.70 42940 3880
Date Tested Unit #5a 1.65 3.30 6.72 2.72 39080 3520
7/9/2021 Average 1.66 3.30 6.69 2.74 44920 4060
Absorption Specimens
Approximate Specimen Size 3 x 8 x 18 in.
Saturated
Received Immersed Surface-Dry Oven-Dry
Wt, Wg Wt, W, Wt, Wg Wt, Wy Absorption  Absorption Density
b Ib Ib Ib pcf % pcf
Unit#1b  32.28 18.59 34.04 31.86 8.8 6.8 128.7
Date Tested Unit#2b  33.20 19.02 34.94 32.80 8.4 6.5 128.6
7/13/2021 Unit#3b  33.76 19.45 35.54 33.30 8.7 6.7 1291
to Unit#4b  33.50 19.52 35.56 33.14 9.4 7.3 128.9
7/15/2021 Unit#5b  32.02 18.63 33.96 31.72 9.1 71 129.1
Average  32.95 19.04 34.81 32.56 8.9 6.9 128.9

——

Timothy Jones

Document ID TR-C1262-01Manager, Research and Development Laboratory

Revised May 21, 2021

Jason J. Thompson
Vice President of Engineering
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