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m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
a.E,!;gg!fm and Commercial Applications

The intent of this document is to communicate the best practices for design of Segmental Retaining Walls
(SRW) as determined by Allan Block Corporation based on 25 plus years of research, design and field experi-
ence. This is not meant to be a final authority as each project has their own set of unique situations. The local
engineer of record must use their best engineering judgment to account for those situations that present
themselves and provide a safe and efficient design for the customer. At no time does the contractor or local
building official have the authority to override the approved plans and specifications provided from the local
engineer of record. It is the recommendation of Allan Block Corporation that the local engineer of record work
for and be paid by the project owner. It has been determined that the local engineer of record should be the
Project Site Civil Engineer as they are best suited to take responsibility for the design, and how it affects the
site, whether they do the design in-house or use an outside consultant to do the design for the project. The
Project Site Civil Engineer has control of several of the overall aspects of the project and therefore is most able
to properly handle the integration and communication required to ensure the performance of the wall com-
plies with the needs of the site. For wall design applications that are outside of the experience level of the
Project Site Civil Engineer a wall designer with the appropriate knowledge and experience should be con-
tracted with by the Project Site Civil Engineer. It is recommended that the wall contractor not be responsible
for securing the engineering.

How to use this document:

The Best Practice document contains drawings (Part 1) highlighting details associated with typical issues that
may be present on any given project. Notes expanding on each topic are contained in the chapters that follow.
Please refer to the Table of Contents Part 2 — Best Practice Considerations for a list of topics contained in this
document.

To find the most up-to-date information available, visit allanblock.com.

Table of Contents

Part 1 - List of Drawings

1.0 Typical Wall Construction 5
2.0 Water Management — Typical 6
3.0 Water Management — Alternate Drain 7
4.0 Water Application 8
5.0 Soil and Compaction 9

6.0 Geogrid, Curve and Corner Design 10
7.0 Tall Walls Considerations 11
8.0 Global Stability — General 12
9.0 Global Stability — Terraced 13
10.0 Seismic Considerations 14
11.0  Above Wall Considerations 15

www.allanblock.com
Page 1

Rev. 5/30/2018


https://www.allanblock.com

BLOCK

allanblock.co

Best Practices for Allan Block Segmental
Retaining Wall Design For Residential
and Commercial Applications

m

Table of Contents

Part 2 — Best Practice Considerations

Page 2

Chapter 1.0 Design Guidelines and Pre-Construction Considerations
1.1 Meeting with Owner

1.2 Determining when Engineering is Required

1.3 Existing and Proposed Utilities

1.4 Wall Layout, height and geometry

1.5 Geotechnical Report Considerations

1.6 Understanding sites soils

1.7 Site Visit

1.8 Temporary Load Considerations

1.9 Scope of Responsibility and Design Methodologies

1.10 Minimum Design Safety Factors

1.11 Coherent Gravity Mass and Connection Strength Considerations
1.12 Contractor Requirements

1.13 Manufactured Product Specifications

1.14 Freeze Thaw Durability

1.15 Pre-Construction Meeting

1.16 Visiting the Site During Construction

1.17 Construction Drawings

1.18 For the Bidding Process

1.19 Quality Control, Quality Assurance

Chapter 2.0 Typical Wall Construction
2.1 Inspection of Materials

2.2 Allowable Foundation Soils
2.3 Allowable Infill Soils

2.4 Wall Rock Guidelines

2.5 Soil Parameter Verification
2.6 Typical Wall Embedment

2.7 Base Trench Requirements
2.8 Base Trench Considerations
2.9 Minimum Grid Lengths

2.10 Initial Grid Location

2.11 Maximum Grid Spacing
2.12 Minimum Wall Facing Depth
2.13 Capping the Wall

www.allanblock.com

Rev. 5/30/2018

17
17
17
17
17
18
18
19
19
20
20
21
21
21
23
23
23
24
24

25
25
25
26
26
26
26
26
27
27
27
27
27


https://www.allanblock.com

m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
a.E,!;gc(,:’_!Sm and Commercial Applications

Table of Contents

Part 2 — Best Practice Considerations (Continued)

Chapter 3.0 Water Management - Typical

3.1 Identifying Potential Water Sources 28
3.2 Blanket and Chimney Drains 28
3.3 Venting of Drain Pipes 29
3.4 Above Grade Water Management 29

Chapter 4.0 Water Management - Alternate Drain
4.1 Alternate Drain Locations 30
4.2 Heel Drain Recommendations 30

Chapter 5.0 Water Application
5.1 Below Grade Water Management 31

5.2 Water Application Construction 31

Chapter 6.0 Soil and Compaction

6.1 Allowable Foundation Soils 32
6.2 Understanding sites soils 32
6.3 Allowable Infill Soils 33
6.4 Wall Rock Guidelines 33
6.5 Soil Parameter Verification 33
6.6 Inspection and Testing Recommendations 34
6.7 Compaction Requirements at the Face of Wall 34
6.8 Maximum Compaction Lift Spacing 35
6.9 Compaction Requirements for Backfill Soil 35
6.10 Testing Location and Frequencies 35
6.11 Water Management During Construction 35
6.12 Wall Step Ups in Base Course 35
6.13 Stair Considerations 35

Chapter 7.0 Geogrid Reinforcement Requirements, Corner and Radius Design Practices

7.1 Geogrid Reinforcement Requirements and Certification 36
7.2 Proper Grid Orientation 36
7.3 Wall Rock Design for Corners and Curved Walls 37

www.allanblock.com
Page 3

Rev. 5/30/2018


https://www.allanblock.com

BLOCK

allanblock.co

Best Practices for Allan Block Segmental
Retaining Wall Design For Residential
and Commercial Applications

m

Table of Contents

Part 2 — Best Practice Considerations (Continued)

Page 4

Chapter 8.0 Tall Walls Considerations

8.1 Tall Wall Definition

8.2 Variable Rock Thickness at Face

8.3 Compaction and Soil Considerations

8.4 Increased Forces in Lower Portion of Walls
8.5 Global Stability of Tall Walls

8.6 Internal Compound Stability Calculations
8.7 Minimum Wall Facing Depth

Chapter 9.0 Global Stability — General

9.1 Wall Embedment with Toe Slope

9.2 When to Analyze for Global Stability

9.3 Increasing Global Stability Options

9.4 Effect of Groundwater on Global Stability

Chapter 10.0 Global Stability — Terraced
10.1 Terraced Wall Considerations

Chapter 11.0 Seismic Considerations

11.1 Recommendations Associated with Seismic Loading
11.2 Slope Above Seismically Loaded Walls

11.3 Mononobe-Okabe Slope Above Limitations

11.4 Alternate Design Approach — Trial Wedge Method

Chapter 12.0 Above Wall Considerations

12.1 Minimum Grid Lengths at the Top of the Wall
12.2 Fences and Railings

12.3 Slopes Above the Wall

12.4 Reinforcing the Slope

12.5 Compaction Requirements for Slopes Above
12.6 Reinforcing Slopes Above Walls

12.7 Plantings

References

www.allanblock.com

Rev. 5/30/2018

38
38
38
39
39
39
39

40
40
41
41

42

43
43
43
43

44
44
44
45
45
45
45

46


https://www.allanblock.com

L sooig uely sooz o | AQ01E 3TvOS O1 1ON

:0N Buimelq "sfoud Jenoned sioy; oy | INAATNAY :9|eo0g
uiepad Aay) se Aoeindoe 1oy [ie1ep yoea AJIaA 1snw Jasn 8y “1asn ay} Jo Aljigisuodsal 8|0S ay} a4 Juawnoop

7176601 | siyy ur paureluoo sjiejep Jo asn pue Aoeinooe syl “JINg 8q (1M [[BM 8Y} YOIYM Ul 81e}s 8y ul palsisibel Jesuibus ard

‘0N 108loig Jeuolssajold e Jo uonEdlISD Y} INOYHIM UOIJONIISU0D o ubisap |euly 10} pasn 8 jou pjnoys Buimelp siy | Ag pax)oayd

9102/0€/9 HVM

1000 IVOIdAL S30110VHd 1S3d o fq poub

S3LON TVOIdAL FHON HO4 0°¢ 431dVHO
ININNDO0A S3VILOVHd LS39 I3S *

("2 ¥3LdVHO) XO0d TIVM ONILVHLTIANI STIOS F1gVINYI MO
LSNIVOV dVNO OL NWNTOD XO0d TTVM A0V O1dav4d d317114 asn

(€12 ¥3LdVHO) LNVIVIS AYNOSVIN IAVHD HOIYILXT ALITVNO @
HOIH V ONISN 30V1d NI d34N03S 39 dTNOHS N3LSAS ONIddVO

(112 ¥3LdVHD) ONIOVAS AI¥O A3LSIDONS WNNIXVIA (W 0F) ul 9} 6

@
@

@
@

©
@

(€2 ¥3LdVHD) TNOS TTI4NI LSIF SI 1714 TYHNLONYLS ‘MO0 TIVM @

@

(01°2 ¥3LdVHD) %0074
NO1108 FHL 40 dOL NO a30V1d 39 INOHS AIYD 40 ¥IAVT LSHId

(62 Y3LdVHO) ONIOVH
TIVM W04 AFUNSYIN HLONTT AI¥O “LHOIFH TIVM TV.LOL 40 %09 OL
IVNOI SHLONTTWNWININ HLIM N9IS3A NO SAIMVA HLONTT AIMD0ID

(128 82 "3 LdVHO)
(wo GZ) ur 0L 1SV LV 40 H1d3d MOVE OL LINOY4 ‘IOVHIAY
NV JAVH ANV 3SVd IHL NO G343ILNID 39 QTINOHS LINN TIVM

(8'28 L'2 Y3 LdVHD)
3AIM (wd 09) Wl #Z A9 433a (WO G1) Ul 9 40 FZIS ISVE WNININ TVOIdAL

(9°Z ¥3LdVHD)
a¥003d 40 YIANIONT A9 AININYILIA HLDTA LNINAIFINT WNINININ

(¥"'Z ¥43LdVHO)
0079 ANIHIE IOV 1d X00d TIVM (W 0g) Ul Z| 40 WNINININ

(z'2 ¥31dVHO)
I™NLONYLS TIVM IHL MO39 a3sn 39 OL 110S F1aVMOTIV

‘S31ON S30I110Vvdd 1539

NOIS3A TIVM d3d
SIEVA HLONIT ANV 3dAL
ININIOHOLNITY Aldo©039

@

Qow Gm_z_,,.\._.m_MU

© 5
mvj__ow NOILVYANNO

NIN

_ (wo G1) c_me

H1d3d INJNAIaNT —

NI (w0 09) ul vz —

NN =
NN
6 &R
/! 3avao
- Q3HSINI
ﬁM_Om ._”.__“__ﬂu X
@x,q_\ieo ov) ur 9l
S3NIT %07 NVHL
$531(Wo g€ OL WO 90) Ul
S’ OL UL GZ'0 500H TIVM
HVINNYYO a3aVHD-TI3M LHOIFH TTVM
a3s0dx3

LINN MOOT9 NVT1TV

@

(wo pg-wo pz) Uzl OL U8
_\H_O SSINMOIHL WNWININ

O1 1114 3719v3INE3d MO

INOLSdVD %0019
NV TVYNOILJO

&

e

3AVYO d3HSINIA

MO0d TIVM ANV
10SdOL N3am1L3Ig a3ovid
39 0L Ol1d8v4d ¥31711d

©

www.allanblock.com

Page 5

Rev. 5/30/2018


https://www.allanblock.com

z sooig vely sooz o | AR08 37vOS OL LON

:0N Buimelq ‘osfoid senoned oy | [NRANR :9|e0S
0} uleyad Aay} se Aoeindoe 1oy [1ejop Yoea AJIIaA Jsnw Jasn 8y “J19sn ay} Jo Ajjiqisuodsal 9|0s 8y} a4e Juswnoop

1660l SIU} Ul PAUIBUOD S|I}8P JO 8SN PUB AOBINOJE 8y “J|INg 84 ||IM |[BM 8U) UDIYM Ul 8)e)s ay) ul pals)sibal Jesuibus ard

:ON How.—OL& |euoissajoid e JO UOBdII}8D Sy} INOYIM UOIONIISUOD JO UBISap [euly 10} pasn aq jou pjnoys Buimelp siy | ”>m paxo8ayd

nozezrso [ TVOIdAL - INFWNIOVNVIN ¥F1VM STOILOVHd 1S3 P

S31ON TVOIdAL 340N 04 0°¢ d31dVHO
1ININND0A S3D110Vdd 1S39 33S «

@6@ NIVHa 0L (wo 01) ut ¢

1HOITAVA OL INNINININ (Wo GL) ut 9

BE®

1HOITAVA OL A3.IN3A 3dld

d3LN3A Idid NIvdd

(€'€ ¥3LdVHO) SNVIW ¥IHLO WOY4 733H (ww 0o1) Uiy —\ —=TTv4 WNINININ %€

ONIOONTd O ONIHSNYD NOH4 d310310dd 39 ATNOHS S1311LNO 3did

(€€ ¥3LdVHO) "STLON NIVHA JAILYNHILTY HO4 0’7 ¥ILdVYHO
1IN3IANNDO0A 301L0VHd 1S538 ANV € ONIMVYHEA NI d3dINOHd NOILVYINHOANI
JZIMILN LHOITAVA OL 3did 1IX3 OL "WILSAS FOVNIVHA ANNOHOHAANN a

NV OL d3LO3NNOD 39 JO 1LHOITAVA OL 1IX3 LSNIN S3dId NIVHd 1TV

(€€ ¥31dVYHD) 3dId NIvdd
a31v40443d AIDIY YO IdId NIVEA 3791X3 14 AI1vH0443d (Wo o)) ul ¢

(z'€ ¥31dVHO) IDVNIVHA YOOd HLIM STI0S ¥O A3L03dSNS SI ¥ILVYM
3OV4dNSANS AYOLVEOIN 41 d3SN 39 ATNOHS NIVEA AINNIHO ANV LIXMNVd

(1€ ¥3LdVHO) TIVM THL 40 dOL FHL HIA0 MO14 OL AIMOTIV
1ON SI d31VvM OS IA0EV A30V1d SFTYMS AAVH ATNOHS Id01SMOVE

:S3410N S30I110Vdd 1S39

@

40034 40 Jd33NIONT
A9 d3NINY3L3IA

SV 3SId d31VM
ANNOYO 40 NOILVATTT
NNNIXYIN {0 HL'0 OL
ANILX3 ‘NIVHA AINNWIHO

HZ0

AN v, . - 4" .o
I G T A AR

.. r.. .
\ NIvdd
@ 13IMNVE

Hld3d ._.Zm__>_Dm_m__>_m_u

NRRRIN,

RN,

G'L OL Ul Ggz’0 MO0 1TVM
HYINNVYO d3avydo-T11am

ﬂ_Ow ._.__u__ﬂu

MOIHL (W2 Q}) ut % ONINIT
@ J1IHYONOD HO ‘LIVHASY
YIAVT AVIO F1gVINEINI

LINN Y0078 NV 1TV

// 3dvyo
Q3HSINIA

1HOIFH TIVM
a3asodx3

'SNOILVOIdID3dS ANV
SIVL3A ‘SILON ¥IHLO TV ANV

SNOILYOINddY T1VM d30404NITd
04 0'L ONIMYHA XO0Td NVT1TV
VOIdAL 30110Vdd 1S39 O1 4343 «

www.allanblock.com

Page 6

Rev. 5/30/2018


https://www.allanblock.com

g soig uelly sooz o | AQ01E 37vOS OL 1ON

‘0N Buimesq osfoid senorped oy | INAMINAY :0|e9g
0} uleyad Aay} se Aoeindoe 1oy [1ejep Yoea AJlIaA Jsnw Jasn 8y “I1asn 8y} Jo Ajjiqisuodsal 9|0s 8y} aJe Jusawnoop

1660l SIU} Ul PAUIBIUOD S|IBJSP JO SN puB AJBINOJE 8y “JINg 84 ||IM [[BM 8} UDIYyM Ul 8)e)s ay) ul pata)sibal Jesuibua ard

ON How.—o._n_ Jeuoissajoid e Jo UONEedIHNaD Sy} INOYHM UOIONIISUOD JO UBISap [euly 10} pasn aq Jou pjnoys Buimelp siy | ”>m paxyd8yd

vhoz/ezi0 NIVAA L1V - LINJINIOVNVIN d31VM S30ILOVdd ._.wmm_zm_ e pouBies

SFLON NIVHA JALLYNYIALTY FHOW MO 0 Ao
Y31dVHO ININND0A SIOILOVN 1838 33S « XXX 75

V ONIAVH STIOS JAISTHOD dANIVEO 3INIH SI dISN IVIAILVIA T1IdNI NIHM NIvEd e

110S TTIANI FHL NI

SV T13M SV %0079 NV 11V 6
3HL 40 STY0OD NI d3OV1d

INNNININ
(wo oz) ur 8

NIvVdd 133H

9 a3asvoN3
MO0 TIVM

IVIHILVIN JVINNYEO
ALITIEVINE3d MO

JOV4dNS HO 110S
SNOINd3dINI HLIM 30V

TIVM FHL NOHd AVMY
3d4071S O1 3avydO d3HSINIL

Y0019 NV 1TV

‘a3dINO3Y SV N3FH0S
1N3AOY "3did NIvHd
d04 MOT1V OL M0071d
NVTIV NI HOLON 1ND

‘SNOILYOIJID3dS ANV

S7IvVL3A ‘S3LON ¥IHLO 1TV ANV

SNOILVOITddV TIVM d30H04NITd

(2 43LdVHD) 0€ <118 9 < 40 (1d) X3ANI ALIDILSY1d

T33H ANNOYY A30V1d 39 ATNOHS MOOY TIVM T¥YNOILIAAY 40O (W/gy €°0) W/evH |

(1'¥ ¥31LdVHO) SSVIN IHL JAISNI e

473HS VY 31v340 O1 d30V1d 39 ATNOHS ST1I0S dVINNYYO ALITIEGVINEId MO

(1'¥ ¥431LdVHD) 6
J0V4 TIVM FHL HONOYHL S137LNO ILYAOWOIIY OL A3SIvY Idid NIved

:S310N S30110Vdd 1S39

d04 0L ONIMVHA MOO0T1d NV 11V
1VOIdAL 30110Vdd 1S39 OL 43439 .

www.allanblock.com

Page 7

Rev. 5/30/2018


https://www.allanblock.com

v sooig uely sooz o | ADOTE 37vOS OL 1ON
‘0N Buimesq ‘Josfoud sejnonued aioyy | INAAIEAYA :9|e0g
: 0} ulepad Aay} se Aoeindoe 1oy [1ejop Yoea AJIIaA JSnw Jasn 8y “I19sn ay} Jo Ajjiqisuodsal 9|0s 8y} aJe Jusawnoop
1660l SIU} Ul PAUIBJUOD S|IB}SP JO 8SN puB AJBINOJE 8y J|INg 84 ||IM [[BM 84} UDIYM Ul 8)e)s ay) ul pala)sibal Jesuibua ard
‘ON How.—o._n_ Jeuolssajoid e Jo UONEedIIaD Sy} INOYIM UOIONIISUOD JO UBISap [eul} 10} pasn aq Jou pjnoys Buimelp siy | ”>m paxd8ayd
pLoerorEo NOILVOI'lddV dd41VM S30I1L0Vdd 1S39 s
oleq 9L :Ag paubiseq
(LNIINND0A $301L0VHd
1538 3HL 40 2'6 NOILO3S ‘G ¥3LdVHO
NI 38140S34d NOILYOIHIDAdS
WNWININ 3HL ONILIIIN)
0148V NOILOTLOHd LNIWMINVENT
N
—(Q3™INO3Y SY)
NOISOY3 LN3IATHd
OL dvd-diy
SININWIHINDIY NOIS3A NOILVAF13
¥3d SHIAVT AIYO0ID TIVLSNI Y3LVM MO
a3”IND3Y SV NIFHOS
S3NI4 ON HLIM 1N3IA0Y 'WNINIXVIN SYILNIO (W 01)
MO0 TIVM ¥V INNVED % 0€ NO S13T7LNO "NOILVAT 13 HIALYM
Q3LOVINOD (Wo G - wd §'Z) MOT IHL LV TIVM THL 40 30V4 IHL
urz - urL ‘g3avyo-11am HONOYHL AILNIA ANV Y0018 40 MOve
@ ONOTV 30V 1d 3did NIvya (wo 01) ut &
S310N NOILVYOI1ddV d31VM F40N J04 0°G 3NIT ¥3LYM HOIH 3A08Y NOILVASS
(wo 0€) ¥ L 40 WNININIA VY Y3LVM HOIH
d31dVHO INJNND0A S3J1L0Vdd 1S39 33S « OL A4 NOLLOTLON
LNINYMNYENT TIVLSNI
(2’6 ¥3LdVHD) S103443 ¥NODS INOYH TIVM JHL 1O310¥d OL a30V1d 38 9
QINOHS TTVM HL 40 LNOYH NI dvd-dId ‘GININYILIA S| ¥ILYM ONIAOIN NIHM 1004
(2'G ¥ALAVHO) VI ¥ILVM HOIH NYHL HIHOIH (Wo 0€) Ul ZL 40 LHOIFH V OL ANY TIVM ANV TI0S TN 3did NIvdd
SSVIN TTI4NI IHL ¥3ANN 3SN 39 GINOHS O1¥Ev4 NOILLOFLOYd LNININVENT N33IML38 a30V1d ¥04 MOTIV OL MO0

349 01 Orddv4d ¥31id NV1IV NI HOLON LND

(z'S YALAVHO) NOLLYNLONTH HALVAM ONIMNG ¥ILVM AT P
40 NOLLYNOVAZ NI IV OL NOILVAT T3 ¥3LVM MOT IHL OL G3SIVY 3did NIVHa 40 HIAVIIVINOZIHOH boe)
(1°G ¥31dVHD) 30HNOS YILVYM ANY NVHL ¥IFHOIH (Wo 0€) ut ZL OL TvNO3 R R
LHOIFH V OL dN QYO0 IHL 40 SLIAIT 3HL OL AFOVTd MOOH TIVM
_— —— —— — | 1INN
. , /\ /\ /\ /\ /\
:STLON S3OILOV¥d 1S39 NN &, MO0 NV TIY
SOANCANANUANCANAN
Y00Y TIVM ANV
910SdOL NIIMLIE 030Vd
38 0L Ol¥av4 ¥3L1id "SNOILYOIHID3dS ANV

S7IvVL3A ‘'S3LON ¥3IHLO 1TV ANV

SNOILYOINddY TTVM d30404NIZd

04 0} ONIMVHEA Y0019 NV 1TV
VOIdAL 30110Vdd 139 OL ¥343Y -

www.allanblock.com

Page 8

Rev. 5/30/2018


https://www.allanblock.com

g sooig uely sooz o | ADOTE 37vOS OL 1ON
‘0N Buimelq 109l0ud senonsed uayy | INAIEAA :9]e0S
0} uleyad Aay} se Aoeindoe 1oy [Iejep Yoea AJlIaA Jsnw Jasn 8y “I1asn 8y} Jo Ajjiqisuodsal 9|0s 8y} aJe Juswnoop
1660l SIU} Ul PaUIBIUOD S|IBJOp JO SN puB AJBINOJE 8y "}JINg 84 ||IM [[BM 8} UdIYyM Ul 8)e)s ay) ul pata)sibal Jeauibua ard
‘ON How.—o._n_ Jeuolssajold e Jo UoNedlINad Sy} INOYHM UOIONIISUOD JO uBISap [euly 10} pasn aq Jou pjnoys Buimelp siy | ”>m paxydayd
¥102/62/¥0

T10S 114N LNOHONOYHL SNOILYOOT

@ ONIAYVA A9 TIVM ONOTV STVAYILNI
XVIN (W 9°2) ¥ 6Z 1V ISUNOD

AY3AT NOILYOO11S31L NOILOVANOD

1HOITAVA OL 3LN3A 3Adid
NIvVdad 301 (wo o) ul

IO
m“_ow NOILVYANNO

1HOITAVA OL A31IN3A

3did NIVYA 133H (wo o)) ut ¢ i

Hld3d LN3INa3gain3g

b

7

e XVIN (Wo 0g) ul g

N

LKL ﬂ%\\//

@)
QOm ._.__u_@

SININIFHINOIH WNINININ
IVOIdAL 34V 3ONVH3T0L
ANNNILJO NIHLIM FdNLSION
HLIM ALISN3IA AH0 H0L00dd
AYVANVYLS WNNIXYIN 4O %S6

S3.1LON NOILOVdINOD ® 110S 40N H04 09
d31dVHO LNJNND0A S3D1LOVEd 1S39 33S «

(119 ¥3LdVHD) TTVM JHL ANIHIE NOILYINNINDDY ¥3.LVM dIOAY OL
aN3 S.AVA 1V 1T714X0VE JHL 3AVEO J0 WH39 AYVHOdNEL INFWITdINI

(89 ¥31dVHD) SNOILdIOX3

ON HLIM (w2 0Z) ut 8 40 S14IT NOILOVANOD ANV 1114 WNINIXYIN

(6'9 % 29 ¥31dVHD) SNOILYDI4103dS

SAYO0OIY 40 YIANIONT MOT104 ATNOHS ONILSIL ALISNIA TVOIdAL

(2’9 ¥431dVHD) ANOZ NOILYAITOSNOD
3IHL ANIH3G d3SN 39 AV LNINDINDT NOILOVAINOD AAVIH

(£'9 ¥3LdVHD) ONIOV4H MD018 IHL NO A1LO3IA HOLOVANOD 3LVTd FHL
ONINNNY A9 NI939 T1IM FA0EY ANV 3SHNOD ANOD3S 40 NOILOVANOD

(29 ¥431dVHD) INOZ NOILYAITOSNOD
IHL NI @3S 39 OL ATNO HOLOVANOD T1V1d A3 Lvd3dO ANVH

(99 431dVHO) SININIHINOIY NOILOVAINOD
¥3dO¥d HOVIY OL 13S 39 ATNOHS AONINDIYH ONILSTL

N
/’ 3avyo
A3HSINIA

¥ ” \r
.\.‘Q

(LND 40 »ova ol)
3ANOZ NOILOVdNOD (

o | ®

E[NeY4
NOILYAITOSNOD
we0)ue

(°9 ¥31dVHD) @3SN TVI¥ILVYIA 40 3ZIS NINNTOD MO0 TIVM
(€'9 ¥3LdVHD) SSYIN AIDHO4NITH NI d3SN 39 OL ST0S I1avMOTIV
(2'9 ¥3LdVHO) 30V4 IHNLONYLS TTVM IHL MOT138 d3SN 39 OL STI0S I1aVMO TV

(S'9 ANV ‘79 €9 '2'9 1’9 SHILAVHI) 'ATdIdOYd TIVM V ONILONYLSNOD ANV
ONINDISIA OL TVILNISST 0V SININIFHINOIY IOVNIVEHA J3d0dd SV T13M SV 110S
TANI 404 SHALINVEVYC 110S WNNININ H3d0dd ANV STI0S 3LIS ONIANVYLSHIANN

‘S310N S30110Vdd 1S39

ISHUNOD AYIAAT

S14I7(wo 0z) ur g
NI 3.L0VdINOD 1108
TIANI 2 MO0 TIVM

www.allanblock.com

Page 9

Rev. 5/30/2018


https://www.allanblock.com

9 sooig ey sooz o | AD0T1E 37vOS OL LON
:0N Buimeiq 108foud sejnopied sy o) | INRAIEAY :9|e0g
uiepad Aay) se Aoeindoe 1oy [1e1ep yoes AJJaA 1snw Jasn a8y “1ash 8y} Jo Ajjiqisuodsal 8]0S ay} aJe Jusawnoop
7176601 | siy ui pauiejuoo sjiejep Jo asn pue Aoeinooe ay| 1jing 84 [|IM [[eM SU1 YdIym Ul 8)e]s ay) ul paleisiBal Jsauibus rd
‘0N 108loid Jeuolssajold e Jo UOnEdIISD Y} INOYIM UO[ONIISU0D Jo ubisap |euly 1o} pasn a4 jou pjnoys Buimesp siy | Ag paxodayd
1
otozizzo | NOISAA HIANHOOD ANV AHND dIdO039 S3D110VHd 1S39 HVY
:aleq L :Ag paubisag
NOILLO3dId ¢/ 'H1ON3TNOIS3A
LNIWIOHOSNIZY @ HOLVY OL1 H1ONIT
IVdIONIEd ardo WNWININ
LINN Y0078 NV 1TV ‘3AANO L4 0L
1 F=a1i LNIWIOHOANITY
| BSLE Ee NI
HLON3TNOIS3A 6@ Zova
HOLV O1 HLONI1 alyo
WNININ “3AEND 114 NOILOTYIa
O1 INIWIOHOANITY WibL LINIWIOHOANIZY
IVdIONIYd
S31ON AId9O03O FHON J04 0°2 d31dVHO X Z/H
IN3WND0A SIDILOVYd 1538 33S + @ :
(€'2 ¥3LdVHO) SYIHY ISTHL NI NOILYASTS
ALMIGYLS ¥3LVIYO ILOWON OL d3I4103dS 38 AINOHS LNIWIOHOSNITH A
MO0 TIVM 40 H1d3d TYNOILIAAY ‘STIVM AFHINY0O @ a3id1d3ds B
3AISLNO ANY A3AEND 3AISLNO ONINDISIA NIHM LOVINOD % A
i aooao @loavol | AR T TV .
(12 ¥31dVHO) LINIWIDHOANITY ! = EREERE [eEINeINER!
1¥0d3Y d3dLN NV GaNIV.LE0 JAVH QTNOHS ANV ALIVND 6 ONIIAYTNING 5 i SONIM
HOIH 40 38 1SNIN LNIWIHOANITY Q9039 a314103dS % SdvO 3LVYNINIME OL NIIML3E a38INO3Y wval Move
i OILYAIT13 LNINIOHOSNITY T10S 40 (Wo G2) urg = HLIM LINN
(¢'2 ¥31dVHO) dVO IHL NVdS @314193dS A0EY ISUN0D . NOILO3YIA %0078 NYTTV
01 3A08Y 3S¥N0O LX3N FHL NO AIHD 40 ¥IAVT HLONIT @ IX3N A3OVd YAV 6 - INIWIONOLANITY
IVNO3 ‘AYVANODIS V 0V 1d ' LYVdY SNV4 AI¥O NIHM 1ININIDYOANITY TVNOILIaay JAYUND 3AISLNO IVdIDONIYd
(22 ¥3LdVHO) SHAAVT ONIddVTHIAO N 6
3HL NIIML3E TI0S TIANI HO MO0Y 40 (wo 6 JAYND 3AISNI
§'2) Ul 30V1d ‘ATIVINLYN dVTH3A0 STIVL QIND THIHM NoILo3dla
) ININIOHOANITY
(2’2 ¥3LdVHO) 1HOIFH TIVM TV.LOL 40 %Sz OL TVND3 3AdIs WdIONINd
INO WO¥YH ¥INYOO JHL OLNI HIAVT AIO0ID ANILXT
(22 ¥3LdVHO) dVTHIAO AIOAV OL SHIAVT LNA @
ONIAVAM ‘S3AIS FLYNYILTY NO SHIAVT AIYD ¥IDOVLS ﬂu o0mE N -2/ H = LINN H3NYO0O
(z'2 431dVHD) ONIOVA | X078 NV TV
TIVM 3HL OL ¥VINOIONIdY3d a30V1d ANV NOILOTHIa @ REENIE
7704 IHL NI ONOYLS SI A9 TVIOHININOD TvOIdAL i _ LINN
‘S3LON S3DILOVHd 1S39 NOILO3HIa X HOOTENVIIV—
LINIWIOHOANITY ¢/H
IWdIONId ‘
3.:

L1OVINOD Ald9039

J1VNINITE OL ¥3INJ0D 3HL 40 3dIs
NYNL13Y FHL NO ¥3AVT LIN3IOVrav MO39
0O 3A0GV 3SHNO0I ANO

d3dovid 39 L1SNIN Al49039

@

JOV4 TIVM IHL OL

HVINOIANIdY3d ONINNNY

NOILO3HIA TVdIONIYd IHL

Jﬁ( HLIM "43N"0D 3dIS1LNO

NOILO3HIa

—=1 INJWIOHO4NIZY
VdIONIdd

B

Y3INYOD 3ais1no

JHL OLNI A3TTVLSNI
_ 349 LSNN Y3AVT dId9039

|—~—

NOILO3dId
LNIWIOHOANITY
VdIONIYd

@

@

= /H——

/ SNOILO3HIA ALVYNHILTY

NI'NOILYOOT d3INJ0D
3HL 1SVd LHOIFH TIVM 3HL 40
¥ILHYVYNO INO ANTLX3 ATNOHS
SYIAVT AIYO0ID ININOISANS

@

YIANYOD 3AISNI

www.allanblock.com

Page 10

Rev. 5/30/2018


https://www.allanblock.com

i sooig uely sooz © | AOTE 3TvDS OL 1ON

‘0N Buimeiqg ‘Josfoud sejnoed sieyy o3 | [NRAIAYA :9|e0g
urepad Asy) se Aoeinooe 1oy |Ie1ep yoes AJlIeA 1SNl Jasn oy "Jesn ayj Jo Alljiqisuodsal 8|0s 8y) aJe Juswnoop

71°6601 | siy) ul paurejuoo sjielep Jo asn pue Aoeinooe sy ")INg 84 [|IM [|eM U} YdIym Ui 81e)s sy ul pais)sibal Jesuibue ard

‘0N 108loid Jeuoissajo.ld e Jo UoNEIIILISD 8y} INOYIIM UOIIONJISUOD Jo uBISap [eul) 1) pasn 84 Jou pjnoys Buimelp siy| :Ag payoayD

/210¢/01/01 HVA

101 TIVM TTVL S30ILOVNd 1S39 ot R

S3LON TIVM TTVL FHON H04 0'8 431dVHO
1ININNDO0A S3DILIVEd 1S39 33S «

(28 ¥31dVHO) (Wo G2) ur 0l 1SV 1V 40 H1d3a ‘MOove e
OL LNO¥4 ‘FOVHIAAVY NV IAVH ANV 3Svd IHL NO 3HILNIO 38 ATNOHS LINN TIVM
(2'8 ¥3LdVHD) SNINTOD d33a (Wo 0g) Ul 2L ANV

(w2 09) Ul $Z HLIM OML NI d3AIAIQ SI ¥O0Y TTYM 40 4TVH dOL 3HL ANV 4333 (wo 9
06) Ul 9€ SI MOOY TIVM 40 41VH WOLLOE FHL “TTVL (W 1°9) % 02 ¥IAO STIVM HO4

S3NI4 %0} NVHL SS31
(o g°¢ 0} WO 9°0) Ul 'L O} Ul G20 OO
TIVM dVINNYHEO A3avdo-113m

(€8 ¥3LdVHO) LNIWIDHOANIZY IHL 40 HLONTT IHILNT IHL OL ANILXI OL TIVM
JHL 40 LHOIFH 3HL €/L 40 WNWININ ¥V ¥04 d3sn 38 A1NOHS 1114 TvdNLONYLS/103713S

(2'8 ¥3LdVHD) 4TVH dOL ¥O4 (wo 0g) Ul ZL ANV d33a (wo 09)
ul ¥ 38 QINOHS YO0H TIVM 40 41VH INOLLOE (W L'9- 0°€) ¥ 0Z - 01 STIVM HO4

‘S31ON S3011L0Vydd 1S39

s SRR AR AR

/m_n_<w_0 d3HSINIA

LINN YOO8 NVT1TV

@

(w0'¢) 14 0L ONIAIIOX3
SLHOIFH HLIM NWWN10D
MO0Y TIVM ISYIHONI

D@

'SNOILYOI4103dS ANV
S7IVL3A 'SILON ¥IHLO 1TV ANV
SNOILYDITddV T1VM d30404NIFd
04 0°') ONIMVHA MO01d NV TV
IVOIdAL 301L0Vd 1S39 O1 Y343y «

www.allanblock.com

Page 11

Rev. 5/30/2018


https://www.allanblock.com

) sooig uely sooz o | A0 3TvOS OL LON

‘0N Buimesq ‘paloid sejnonued sioyy | [NRAN :9]e0g
0} ulepad Aay} se Aoeindoe 1oy [1ejep Yoea AJIIaA Jsnw Jasn 8y “J19sn ay} Jo Ajjiqisuodsal 9|0s 8y} aJe jJusawnoop

1660l SIU} Ul PAUIBJUOD S|IB}SP JO 8SN PUB AJBINOJE 8y “JJINg 84 ||IM |[BM 84} UDIYM Ul 8)e)s ay) ul pala)sibal Jesuibus E ard

‘ON uom.—o‘_n_ |euoissajoid e Jo UONedlI}aD Sy} INOYIM UOIONIISUOD JO UbISap [euly 10} pasn aq jou pjnoys Buimelp siy | ”>m paxo8ayd

woeroso [(TYHINTD) ALIIGVLS VA0 SIOILOVEd 1S3g, rapout

N

VAR

S §§§i{§§$&&»ﬁ$§

JdvdIis
ALNIgvLs vao1o
10S daNIvl3d ”

“ &

NN

ST

N\

N NS

{ [——— NIN (WG L)YS

S3LON ALINIGVLS TVE019O 40N J04 06
NOILO3S INJNNDOA S3JILOVHd 1S39 33S «

(€'6 ¥3LdVHO) LNINATEANI 40 HLdIA YO/ANV AI¥O03O a
H_OIFOZm_._m_w,Qm_mOZ_.w._|_<>>Z_>._._.__m_<_.m._<m_01_0m_w<mw_02_OF

(26 ¥3LAVHO) SISATVNY ALITIGVLS TVEOT1O FHINOIY SAV1O JAISNVAX3 a
HO ‘SANVS d3Avy9 ATH00d ‘SLTIS ‘SAVIO HLIM SALIS NI L1ING STIVM

(26 Y31dVHO) SISATVYNY e
i_.__mﬁm.zm_o._omm_aomm>>o._mmm0m>om_<mun_o._wE_>>w._._<>>

(1’6 ¥3LdVHD) 6
LNINAIFGNT A3SYIHONI FHINOIY MO 139 SIJOTS HLIM STIVM

‘S310N S30I110Vdd 1S39

www.allanblock.com

Rev. 5/30/2018

Page 12


https://www.allanblock.com

6 ooig ey sooz o | A0 37vOS OL 1ON

‘0N Buimelq j08f0ud seinopsed ueyy | INRINAYE :9|e0g
0} uleyad Aay} se Aoeindoe 1oy [Iejep Yoea AJlIaA Jsnw Jasn 8y “I1asn 8y} Jo Ajjiqisuodsal 9|0s 8y} aJe Juswnoop

1660l SIU} Ul PaUIBIUOD S|IBJOp JO SN puB AJBINOJE 8y J|INg 84 ||IM [[BM 8} UdIYyM Ul )e)s ay) ul pata)sibal Jesuibua ard

‘ON How.—o._n_ Jeuolssajoid e Jo UONEedIIHNaD Sy} INOYHM UOIONIISUOD JO UBISap [eul) 10} pasn aq Jou pjnoys Buimelp siy | ”>m paxyd8ayd

vioziezo | Q3OVEYIL - ALITIGVLS TYE0T1O SI0ILOVYEd 1s3g,, fq poun

odvdIis
ALITIGVLS TvEa019 /

mm_koz._._<>>m_o<mm_m_km_mo_>_mo“_o.or || |||||... mmz_;e
¥3LdVHO ININNO0A S3OILOVHd 1§38 33S £ NYHLSS31 (U0 g6 010 910

c_m_.o._.c_mmov_OOm._._<>>
HYTNNYHO d3avyo-T13M
(1°0L ¥3LdVHO) INIWITLLIS LINIT OL IOVHYIL HOVI MOT3E MO0y é — - - 7%
TIVM ANV ST10S NOILYANNOL H04d AYVYSSIOAN SI NOILOVAINOD H3d0dd

(1°01 ¥31dVHD) ¥O4 aaNoIs3a
39 01 33N AVIA ANV MO39 30VHY31 3HL OL 39DHVHOYNS a3aay @ _
NV SY A31VNIVAT 39 ATNOHS ATIVLNOZIYOH HZ NVHL ¥3S010 STIVM

(101 ¥3LdVHO) SHLONTT AIYO0ID TTVHIAO ILVLOIA TIIM SISATYNY
IVE0TO V LHOIFH FHILNT IHL 40 (NIN) %09 ATIVOIdAL IHY FOVHETL @
NOL1049 FHL JO4 SHLONTT AIdO03IO FINLONYLS AIOVHHEILV NI

(1°01 ¥3LdVYHO)FHNLONYLS
3HL 40 ALITIEVLS TVE01D TIVYIAO FHL ¥3AISNOD 1SN NDISIA FHL é
‘LNIWIDNYHEY AIOVHYIL V NI AILONYLSNOD TV STIVM ¥IAINTHM

SLINN XOOT1d NV TV

‘S310N S301L0VyHd 1S3d

'SNOILYDIHIO3dS ANV
STIVL3A ‘SILON ¥IHLO TV ANV

P \\//V\/\\//
SNOILVYDITddVY TTVM A304H04ANIFH

>1O0Y TIVM ANV / d04 0} ONIMVYHA MO019 NVTTV

10SdOL N3IMLIE aFOVTd
28 0L HINaY4 431714 VOIdAL 3OILOV¥d 1S38 OL ¥343Y -

www.allanblock.com

Page 13

Rev. 5/30/2018


https://www.allanblock.com

oL s0ig uely 500z o | A0 37vOS OL LON
‘0N Buimelq Joeloud senonsed sieyy | INAAIEAY :9]e0g
: 0} ulepad Aay} se Aoeindoe 1oy [1ejep Yoea AJIIaA JSnw Jasn 8y “I1asn ay} Jo Ajjiqisuodsal 9|0s 8y} aJe Juswnoop
1660l SIU} Ul PAUIBIUOD S|IBJSP JO 8Sh puB AJBINOJE 8y J|INg 84 ||IM [[BM 8} UDIYM Ul 8)e)s ay) ul pala)sibal Jesuibua aryd
‘ON How.—o._n_ Jeuolssajoid e Jo UONedlIad Sy} INOYHM UOIONIISUOD JO UbISap [eul} 10} pasn aq Jou pjnoys Buimelp siy | ”>m paxoayd
¥7102/81/€0 HWMA
/\\\ <,
NN
RO
3avdo
Q3HSINIA

S31ON JINSIFS F40ON d04 0°LL d31dVHO
1ININNDOA S3OILIVHd 1S9 33S «

:.:mm_k_,q:ov @
ONIAYO1 OINYNAQ 3HL 40 S103443 IHL 30NA3Y TTIM T1EMOVE LOF T3S ONISN

(111 ¥43LdVHO) STIVM A3aNSIS3a 1V
NI A3ANINNODTY SI ONIOVAS IWNINIXYIN ((Wwo 0F) ut 91) ISHNOD OML

(111 ¥3LdVHO) SINFWIHINOIY NOISTA DINSIFS A4SILYS OL
LHOIFH TIVM TVLOL FHL 40 (W 6°0) # € 40 NOISNILXT NIA) FHOW HO %06 @
ATHONOY OL AIANILXT 39 TIM AIIO0TD 40 (S)YFAVT dOL FHL ATIVOIDAL SNOILIGNOD OINSIAS ¥O 3LIS
01 3INa a3¥INO3Y 39

AVIN HLON3T d3AN3LX3

‘S310N S3D110Vdd 1539

/’ 3QVy9 a3HSINIA

www.allanblock.com

Page 14

Rev. 5/30/2018


https://www.allanblock.com

Ll ooig uely sooz o | A0 37vDS OL 1ON
:o0N Buimeiqg jo0f0id senonsed sy | [N :9|eo0g
. 0} uiepad Aay) se Aoelnooe 1oy |IBjap Yyoea AJUaA JSnw Jasn ay] 'Jasn ayj Jo Alljigisuodsal 8]0s ay) ale jJuswnoop

71660l SIU} Ul PaUIBJUOD S|IBJOp JO 9SN PUB AOBINOJE 8y| ‘}ING 8q [|IM [[EM 8} YdIYyM Ul 9)e]s ay) Ul pais)siBal Jeauibus ard
ON How.—o._n_ |euolssajoud e JO UOIEDIINSD 3Y) JNOYJIM UOIIONIISUOD J0 UBISap |eul Joy pash aq jou pjnoys Buimelp siyl _>m paxdayd
noeroso [SNOILLVHIAISNOD TTVM FA0EY SIOILOVHd 1S3g tapout i)
:e1eq =N :Ag paubiseq

R e = AN

NANAN [ NSAVANN

- — — LR R - — — —F R s

/m_n_<w_0 a3HSINIL

/m_n_<w_® A3HSINIA

@

SNOILIANOD JINSIFS "0 3LIS
OL1 3NA a3dINO3Y 39
AV HLON3T @3aN3Lx3 e —

3dld

OAd J0 38NL NANNTOD
ANNOYY dIdo039
3OV1dSId J0 1ND

* (@r¥49039 IOVINVA LON

- OL SV NOILVAYOX3 ANVH JdIND3Y

P

5505 N Hid3a TIM ONILOOH 1SOd - NOILONYLSNOD
Fzmh,_wo%nm_\,m_ TIVM ¥3L4Y) NOILLONYLSNOD
Ay NS TTVM ONIRINA I TIVLSNI
NN NN,
H1d3d LNINaIaNT — *\ //\\/A\\/A\\/A»A\\/ 38 0L 3did DAd ¥O 38NL NIWN10D
T 77, -ﬁ INL00d NIN (W 6°0) He
/
TRRLRLR 1SOd 31TYONOD
- — — SN @@
1HOITH
/| 3avyo ONIIVY
Ad3HSINIA d0 3ON34 ONITIVY YO 3ON3A

S3ANI4 %01 NVHL

SS37(Wd g'¢ OL WO G°0)
UGl OL Ul GZ°0 OO TIVM
HYINNYYO a3aveo-T1am

S31LON TIVM JA0GVY 40N J04 0°¢L
o d31dVHO IN3JINNDO0d S30110VHd 1S349 33S «

a3sodx3

(r'Z1L ¥3ALdVYHO) TIVM
IHL NI SHLONIT AI¥9 GYVANVYLS FHL HOLYIA LVHL SHLONIT Ald9 ONISN
3d07S NI LNIWIDO4ANIFY IANTONI ATNOHS L€ NYHL ¥31VIHO SId0ISHOVE

Am.va_m_._.a<IovmZO_._.<n_Zm__>=>_OOm_N_ e
TVOINHO3LO039O MOT104 ATNOHS 3dOTS 40 NOILOVANOD ANV L4177 d3d0dd

(z'2L ¥3LdVHD) ONIOVH TIVM 3HL OL @31NddY SIOH0- ONINENLYIAO
VD01 IHL ¥IAISNOD OL @33N (W 6°0) ¥ € NIHLIM SLSOd FON3A

(z'21 ¥3LdVHO) NOISTA ONINYNLYIAO H¥3d0Hd MOTIV OL

o |||

NOIS3d SHO31039 -
d3d SV LINJNIOHOLNIZH T10S //\///\///\/

H04 3dO1ISHOVE V ONIINA .\/\\ \\ \\ a 3S¥YNOD dOL IHL ANIHIAE (W 6°0) ¥ € AANOILISOd 38 ATNOHS SIUNLONYLS
/. PNAANNN
casn Ao vRoLaaY /\\,ﬁ\\\///\\\V/\\\//\ N (121 ¥31dVHO) ¥ILVYIHO SI YIAT HOIHM
- &\/\.\\//%\NV\/%\«\/ (w 6°0) ¥ € IYNOILIAAY YO LHOIFH TIVM %06 OL AIANILXI HLONIT AldO039
SRR 'SILON SIDILOVYd 1S39
— //\/A\\// - e

www.allanblock.com

Page 15

Rev. 5/30/2018


https://www.allanblock.com

BLOCK

allanblock.com

Page 16

o

Allan Beck' Hetaining Walls

Allan Block' Rotaining Vialls

ITIVE SUMMARY

by Columbia University

Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
and Commercial Applications

AB Spec Book

This is a comprehensive guide and design details for SRW walls.
Includes Allan Block specifications, ASTM standards and AUTOCAD
drawings.

AB Engineering Manual

This technical specification manual will allow a wall designer to
source and reference specific information for use in developing
project document.

AB Commercial Manual

A complete installation guide for building Allan Block segmental
retaining walls. Includes detailed information, photos, graphic and
charts from start to finish.

Seismic Testing Book

Manual details seismic testing information on the Allan Block
products completed along with Columbia University in 2003.
Includes results, photos and drawings in regards to Allan Block’s
Rock Lock connection.
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m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
BLOCK and Commercial Applications

allanblock.com
1.0 Design Guidelines and Pre-Construction Considerations

Design Guidelines Item
(For this document the term owner refers to the property owner or their designated representative)

1.1)  Meeting with owner to fully understand the basic needs for the site.

a) What is the general use of the site? Know if the site will be used for commercial, residential, public, etc.

b) Knowing the site use will often dictate design loading, design methodology and level of effort required to
complete the project so proper bidding can be provided.

c) ldentify miscellaneous items such as drop structures, light standards, building foundations and property
lines that may encroach into the geogrid zone.

d) Engineer should determine if as-built documents will be required at the end of the project. If so, provi-
sions should be set in place to document changes during construction.

1.2) Determining when engineering is required.

a) Local codes and municipalities will have minimum height requirements set for walls that require engi-
neering. However, height is not the only factor that should be considered. Engineering should be re-
quired for walls of any height that have any of the special considerations within this manual such as but
not limited to the following: poor soils, multiple terrace arrangements, steep slopes above or below,
high seismic loading, roadway surcharges, etc.

1.3)  Make sure the site plans call out locations of all existing and proposed utilities.
a) Have a process in place to verify location of existing utilities.
b) Avoid placing utilities, especially storm sewer, sanitary sewer, water, landscape irrigation, and gas lines
within the reinforced zone of segmental walls. If no other alternatives exist, provisions should be set in
place for future maintenance.

1.4) Determine wall layout, wall heights, conditions above and below the wall, as well as live and dead loads
(locations and levels).
a) Wall layout should be approved by the owner.
b) Utilize the Wall Design Checklist in the Allan Block Spec Book.

1.5)  Obtain a thorough geotechnical report in the area where the wall will be located.
a) Geotechnical report should be available to all parties doing design work and should be an all-encom-
passing document covering all aspects of the site such as the following:
i.) Soil strength — preferably the tested friction angle of the on-site soils
ii.) Clear description of on-site soils
iii.) Gradation of soils
iv.) Groundwater conditions
v.) Settlement
vi.) Soil unit weights
vii.) Plasticity Index (PI) and Liquid Limit (LL)

www.allanblock.com
Page 17
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m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
a.E,!;gg!fm and Commercial Applications

1.6)

1.7)

1.8)

Page 18

b)

viii.) Site specific seismic coefficients

ix.) Global stability recommendations

The geotechnical investigation and report should be paid for by the owner.

If no other guidance has been provided, a geotechnical investigation should include soil borings with
sampling and logs at an interval of not more than 100 ft (30 m) along the centerline of the proposed
retaining wall(s) and at 150 ft (46 m) along the back of the reinforced soil zone.

Understanding the site soils as well as the soils used in the infill zone is essential to understanding how the
retaining wall will function. One of the economic advantages to an SRW system is that site soils can usually
be used in the infill zone provided they are of a certain quality and surface and groundwater conditions at
the site are controlled by recommendations given in Chapters 3.0 - 5.0.

While cohesionless, free draining materials (less than 10% fines and or Pl less than 6 and LL less than 30)
are preferred, soils with low plastic fines (i.e. SC with Pl less than 20 and LL less than 40) may be used for
lower height SRW construction provided the following additional design criteria are implemented:

a)

b)

Proper internal drainage is installed including wall rock in and behind the facing and blanket and chim-
ney drains to keep the infill mass dry, see Chapters 3.0 - 5.0.

In areas where frost heaves are possible, only soils with low to moderate frost heave potential shall be
utilized. Verify parameters with geotech. Expanding the depth of wall rock behind the facing can help
reduce the effects of frost heaves. See Chapter 6, Section 6.4 for information on the wall rock column.
The cohesive shear strength parameter (c), for the reinforced fill, is ignored for internal and external sta-
bility analysis. Cohesion values are allowed in the foundation and global stability analysis. However, it is
recommended that no more than 10% of the tested/reported values should be used due to the unpre-
dictability of cohesive soils.

The final design is checked by a qualified geotechnical engineer to ensure that the use of cohesive soils
does not result in unacceptable time-dependent movement of the SRW system.

High plastic or organic soils including MH, CH, OH, OL and PT are not recommended for any segmental re-
taining wall construction as their use can cause excessive settling over time and or excessive internal stress
to build up causing internal lateral forces to occur. See Chapter 8 for more information on tall walls.

Visit the site to ensure that the site plans adequately capture the important details of the site.

a)
b)
c)
d)
e)

Site drainage

Surface water — lakes, rivers, ponds or detention basins, etc.

Slopes above or below

Make determination that site soils appear to be similar to what is indicated in the geotechnical report.
Proposed locations of structures, roadways and other surcharges.

Consider temporary construction loads and future snow and/or storage loads.

a)

Will construction loading govern design over final loading conditions?

www.allanblock.com
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1.9)

b)
c)
d)

Best Practices for Allan Block Segmental
Retaining Wall Design For Residential
and Commercial Applications

Snow loads are not only vertical but snowplows can provide lateral loading.
Consider reinforced barriers to prevent the lateral loads.
Magnitude of load will range depending on condition.

Establish scope of responsibility and required design methodology of project with owner including seismic
design requirements.

a)

b)

The owner should understand the limits of design responsibility. The SRW Engineer Suggested Roles as
provided in Section 3, Roles and Responsibilities in the National Concrete Masonry Association (NCMA)
Design Manual are as follows:

i.) Design of SRW for structural stability including external stability (sliding and overturning), internal
stability, internal compound stability and facial stability.

ii.) Determination of the maximum unreinforced height of SRW.

iii.) Design of geogrid layout for taller walls requiring soil reinforcement.

iv.) Determination of minimum embedment of wall (except in the case of scour depth or erosion control
issues, which should be determined by site civil engineer).

v.) Specification and/or approval of wall unit, geogrid reinforcement, drainage material within wall
structure, and reinforced soil properties.

vi.) Determination of what structures can or cannot be placed within reinforced soil zone and wall face,
and detailing for SRWs to accommodate acceptable structures.

vii.) Under the direction of geotechnical engineer, assist in the coordination of slope stability evaluation
around and through the SRW and the design of the geogrid in reinforced SRWs to address slope sta-
bility in vicinity of SRW, as needed.

viii.) If contracted to and notified, construction observation of the overall wall structure installation and
review of SRW material submittals (generally on a time and materials basis, separate from the wall
design contract).

Unless other arrangements have been made between the owner and the wall design engineer, the wall

design engineer is responsible for the area in and around the wall known as the Design Envelope — Fig-

ure 1-1. This Design Envelope is defined as follows: The horizontal distance, measured from the toe of
the wall, is the greater of twice the height of the wall (2H) or, the height of the projection from the tail of

the reinforcement layers to the surface (He) plus a distance equal to the length of the reinforcement (L).

The vertical height is the height of the wall facing, measured from the top of the base to the top of the

top facing unit (H).

Agree upon the design method to be used, Allan Block, NCMA, AASHTO or FHWA. For information about

the Coulomb Design Methodology see the Allan Block Spec Book. A complete step by step description

can be found in the AB Engineering Manual.
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Figure 1-1: Design Envelope

Retaining wall design calculations should follow good engineering judgment and or standard design method-
ologies such as Allan Block, NCMA, AASHTO or FHWA. All methodologies should follow standard minimum
design safety factors.

a) Sliding Minimum Safety Factor > 1.5
b) Overturning Minimum Safety Factor > 2.0
c) Bearing Minimum Safety Factor > 2.0
d) Grid Overstress Minimum Safety Factor > 1.5
e) Pullout from Soil Minimum Safety Factor > 1.5
f)  Pullout from Block Minimum Safety Factor > 1.5
g) Internal Compound Stability Minimum Safety Factor > 1.3
h) Global Minimum Safety Factor > 1.3
i) Seismic Minimum Safety Factor > 75% of static or 1.1 minimum

For a thorough discussion and design methodology of each, see the Allan Block Engineering Manual.

All standard design methodologies listed in Section 1.9.c above use a coherent gravity mass design theory for
stability calculations. A coherent gravity mass is made up of the wall facing and layers of geogrid reinforce-
ment placed horizontally through properly compacted soils. The geogrid length, strength and horizontal
spacing between layers are key to calculating the internal stability of the mass. Much independent testing
has been performed on the mass as a whole and on the individual parts of the system. None more so than
the connection between the geogrid and the wall facing. More information on the actual connection test
method can be found in ASTM D 6638. It has been determined that walls constructed using 60% minimum
lengths of grid and a two course (16 in (40 cm)) maximum vertical spacing builds a high quality reinforced
mass that easily distribute the calculated internal pressures. Testing has also proven that actual internal
forces within a properly constructed reinforced mass are much less than the theoretical design loads based
on active earth pressure calculations. Internal Compound Stability (ICS) calculations provide an analysis from
a global stability perspective within the design envelope defined in Section 1.9b above.

Require that Contractors must be trained and certified by local manufacturer or equivalent accredited organization.

a) Allan Block and NCMA have certification programs that are accredited. Identify when advanced certifica-
tion levels are appropriate based on complexity and criticality of project application.

b) Require contractors to provide a list of projects they have completed.
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Manufactured product specifications and associated

test results.

a)

b)

c)

d)

e)

Strength and Absorption Requirements (ASTM)

Minimum Required Net Average Compressive

Call for block requirements and testing per Strength, psi (MPa)

ASTM C 1372, Table 1. Average of 3 units Individual Unit

Specify allowable height deviations between 3000(20.7) 2500 (17.2)

adjacent units. To provide best quality units for Maximum Water Absorption Requirements,
Ib/ft? (kg/m?)

construction reasons, a height tolerance between

. . . Light Weight Medium Weight Normal Weight
adjacent units should not gxceefj 0.125in (3mm) 18 (288) 15 (240) 13 (208)
for walls over 10 ft (3.0 m) in height. Weight Classification Oven-Dry Density of Concrete
Identify when freeze thaw resistance require- Ib/ft? (kg/m?)
ments are appropriate per ASTM C 1262. Light Weight ~ Medium Weight ~ Normal Weight

i “Mi “ Less than 105 (1680) to 125 (2000
Geog”dds should ?a;i/e '\g“” RCehporttS ;):c other 105 (1680) less tha(n 125)(2000) or n('\ore )
roper documentation, See Chapter 7 for more -

.p P . P Table 1: ASTM Requirements
information.

Block producer’s QA/QC manual.

Freeze Thaw Durability: Like all concrete products, dry-cast concrete SRW units are susceptible to freeze-thaw degra-
dation with exposure to de-icing salts and cold temperature. This is a concern in northern tier states or countries that
use deicing salts. Based on good performance experience by several agencies, ASTM C1372, or equivalent governing
standard or public authority, Standard Specification for Segmental Retaining Wall Units should be used as a model,
except that, to increase durability, the compressive strength for the units should be increased to a minimum of 4,000
psi (28 MPa) unless local requirements dictate higher levels. Also, maximum water absorption should be reduced
and requirements for freeze-thaw testing increased.

a)

b)
c)

d)

f)

Require a current passing ASTM C 1262 or equivalent governing standard or public authority, test report from
material supplier in northern or cold weather climates. See Figure 1-2 for Freeze Thaw Durability Criteria and
Regional Map to define the appropriate zone and requirements for the project.

Avoid using SRW products for steps or walkways where de-icing salts will be used. Use SRW as the base
material with a concrete or stone slab step cover.

Where runoff may flow over or on to the wall, provide a collection basin and either pipe the water around
the wall or provide an extended shoot where the saline water does not flow down the wall.

Where de-icing chemicals land on a SRW retaining wall, consider a more durable capping unit. Durability
concerns occur where there are saturated conditions in repeated freezing and thawing conditions.

In areas where SRW’s are exposed to repeated exposure from snow removal equipment, consider sealants or
water repelling chemicals periodically applied to the walls (silane and siloxane compounds).

Units selected for a project should be tested for compressive strength, density, and absorption no less
than annually. The tested compressive strength and density should equal or exceed the values reported
at the project initiation and the absorption should be less than or equal to the absorption previously re-
ported. If these conditions are met, the durability of the units delivered to the project would be ex-
pected to be equivalent to or better than the units previously evaluated for durability through ASTM
C1262 testing. If the compressive strength is more than 5% less, the density is more than 2% less, or the
absorption is more than 5% greater (relative) than that was previously reported, than additional units
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Durability Standards for
Segmental Retaining Wall Units

In northern climates that are considered to be more arid, the environment that creates freeze thaw durability issues may not be
present. The Local Engineer of Record needs to evaluate if continued wetting of the blocks creates an environment where dura-
bility concerns are warranted. Proven field performance may be used at the discretion of the Local Engineer of Record in lieu of

specific freeze/thaw testing.

The map generally provides
where durability concerns are
lessened or heightened. The
final determining factor should
be based on Average Winter
Low Temperatures and Applica-
tions. Higher standards will be
based on coldest temperature
regions along with exposure to
deicing chemicals.

Exposure Average Winter Low

Temperature
Negligible >28 deg F (-2 deg C)
Moderate 218 deg and <28 deg F (-8 and -2 C)
Severe <18 deg F (-8 deg C)

National Concrete Masonry Association .
Figure 1-2

Exposure/Temperature Minimum Compressive Minimum Freeze-Thaw

Conditions Strength? Durability Criteria

Negligible Per design specs No freeze-thaw testing required

Where units will NOT be exposed to De-Icing Salts:

Moderate Less than 1% weight loss after 100 cycles for 5 of 5 specimens OR less
Severe! 28 MPa (4000 psi) (min) than 1.5% weight loss after 150 cycles for 4 of 5 specimens. Tested
using ASTM C1262 in tap water

Where units will be exposed to De-Icing Salts:

Less than 1% weight loss after 20 cycles for 5 of 5 specimens OR less
Moderate? 28 MPa (4000 psi) (min) than 1.5% weight loss after 30 cycles for 4 of 5 specimens. Tested using
ASTM C1262 in 3% saline solution

Less than 1% weight loss after 40 cycles for 5 of 5 specimens OR less
Severe? 40 MPa (5800 psi) (min) than 1.5% weight loss after 50 cycles for 4 of 5 specimens. Tested using
ASTM C1262 in 3% saline solution

! Exposure to de-icing salts is unlikely or unplanned, but may include occasional exposure. Average de-icing salt contact would be one or less exposure

per year during the design life of the SRW.

2 Exposure to de-icing salts is likely or expected.

3 Compressive strength is a historical minimum guide to what has been found to provide units that pass weight loss requirements when tested to
ASTM C1262. Actual Minimum Compressive Strength should be established based on results when testing to ASTM C 1262 and found to be in com-
pliance with minimum requirements of ASTM C 1372, from the plant supplying the product.
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should be sampled and tested for freeze/thaw durability (either in water or saline, as appropriate) and
verified in compliance with the project specifications.

Requirement for a pre-construction meeting with all parties associated with the project to approve design

a)

b)

and best practice requirements.

A pre-construction meeting should be held with all parties attending so the entire construction plan can be dis-
cussed from start to finish and any issues can be worked out with a plan in place to move forward successfully.
All parties are all of those that will be working on or around the wall site including but not limited to the
owner, architect, site civil, geotech, wall designer, general contractor, excavation contractor, wall builder,
Allan Block supplier representative, railing or fence installer, local utility representative, inspectors (pri-
vate and government as appropriate) etc.

Language can be placed in the project specifications requiring a pre-construction meeting.

Reference the AB Construction and Inspection Checklist in the AB Spec Book as a good agenda for the meeting.
Meeting topics shall include, but not be limited to: contractor qualifications, schedule and phasing of
wall construction and inspection, coordination with other on-site construction activities, responsibilities
of parties, and source, quality, and acceptance of materials.

Include in the scope of the project three additional site visits.

a)
b)

<)

The first at the beginning of the project to reinforce the need for the contractor to comply with the spec-
ifications in the approved design and to answer any questions.

The second visit would be a random site inspection to ensure that the work methods are in agreement
with the approved plans and to answer any questions.

The third visit to be at the conclusion of the project to verify that the details above and below the wall
structure have been completed as required. Additional inspections are available at the request of the
owner based on a preset rate schedule. A written summary will be provided to the owner at the conclu-
sion of the project for each visit made to the site.

A typical construction drawing submittal should include but is not limited to the following items (Size and
complexity of project may lessen or increase this list):

a)

b)

c)
d)

Front wall profile view which depicts the location of geogrid reinforcement, elevation of top and bottom
of wall and finished grade at bottom and top of wall.

Wall station data with corresponding elevation for exposed grade at top and bottom of wall (i.e. profile data).
Panel section markers depicting locations of design sections.

Design sections showing:

i.) Geogrid locations, type and length

ii.) Thickness of wall rock material and infill depth

iii.) Any surcharges

iv.) Any required drain locations

v.) Block type

vi.) Base size
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e)
f)

g)

h)

Wall plan view depicting proper wall orientation should be provided. However, layout of walls should be
done using the site plans provided by the owner based on survey information.

Any required specialized or standard details that will provide guidance to the contractor, such as design
specifications, form work above, at the ends, or in front of the wall structure.

Detailed information and assumed on-site soil conditions, reinforced fill requirements, soil and com-
paction testing, site visits from the local engineer of record, and documentation requirements before,
during, and after construction.

Contractor training and certification requirements.

Expected water conditions above and below grade.

1.18) For the bidding process, the owner is recommended to provide the following to ensure accurate and compa-
rable bids between contractors.

a)

b)

The owner should provide a complete design for all walls, unless the project is a negotiated design/build
contract on the front end. If design/build is used, the owner should ensure that a complete design is sub-
mitted and construction verification is validated by an engineering firm working directly for the owner.

A complete bid package including items listed in Section 1.17, a complete geotechnical report including
items listed in Section 1.5.

Any other information or details about the site and final requirements that are pertinent to the comple-
tion of the project.

1.19) Provide detailed requirements for onsite inspection to ensure that specifications are complied with during
construction. The testing and inspection firm needs to evaluate conditions prior to construction and then to
document the construction process. This includes, but is not limited to:

a)
b)
c)
d)
e)
f)

g)

h)

Page 24

Confirmation that the foundation soils are suitable for support of the structure.

Confirmation that the retained soils are as defined in the wall design.

Verify the reinforced soils comply with the material specified in the wall design.

Confirm reinforcement material is that specified in the wall design.

Verify the wall unit is that specified in the wall design.

Document the construction process, verifying the wall is constructed in general accordance to the plans
and specification.

Perform the required soil testing in order to evaluate/validate that the soil placed meets the specified
gradation, shear strengths, weight, Atterberg limits and compaction requirements.

A detailed construction log should be used with sign offs at incremental levels by the responsible parties.
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2.0 Typical Wall Construction

2.1)

2.2)

2.3)

2.4)

Contractors must inspect all materials upon delivery to the site to assure proper material has been received.

Contractor must protect all materials from damage or contamination prior to use within the wall (ASTM

C1372). Utilize Allan Block Product Standards in the Allan Block Spec Book.

a) No substitutions in geogrid or SRW units should be allowed.

b) Any changes in specified materials should be evaluated and approved by the SRW Designer and may
require redesign.

Allowable soil to be used below the wall structure face.

a) Geotechnical report should include parameters and recommendations for sub-soils.

b) If poor soils are encountered during construction, consult with owner and geotech for removal and
replacement recommendation.

c) Utilize Section 3.1 Foundation Soils in the Allan Block Spec Book.
i.) Foundation soils to be inspected by the on-site soils engineer to ensure they meet or exceed design

soil parameters.

ii) Over excavated areas shall be filled with compactable material approved by the on-site soils engineer.

Allowable soil to be used in the reinforced mass.
a) Best soil is wall rock or select/structural fill with less than 10% fines, to the limits of the geogrid lengths.
b) If site soils are allowed by the geotechnical engineer; on-site soils engineer to verify they meet the mini-
mum requirements set forth in the soils report, and they are in compliance with the soil properties used
in the design process.
c) Utilize Section 1 Part 2.3 Infill Soils in the Allan Block Spec Book.
i)  Unsuitable soils for backfill (heavy clays or organic soils) shall not be used.
ii) Poorly graded sands, expansive clays and/or soils with a Pl greater than 20 or a LL greater than 40
should not be used in wall construction.
iii) Fine grained cohesive soils with a friction angle of less than 31 degrees with a Pl ranging between 6 and
20 and LL from 30 to 40, may be used in wall construction, but additional backfilling, compaction and
water management efforts, such as blanket drains and chimney drains are required.
iv) Soils with a Pl of less than 6 and LL less than 30 are generally considered granular and can be used as
infill material.
d) The suggested gradation requirements for the reinforced (infill) soils in SRW'’s are:

Wall rock column size and material used. Sieve Size % Passing
a) The wall rock column is typically 12 in (30 cm) deep directly 1in (24 mm) 100 - 75
behind the wall facing and consists of material summarized No. 4 (4.75 mm) 100 - 20
in Section 1 Part 2.2 in the Allan Block Spec Book. No. 40 (0.425 mm) 0-60
i) Material must be well-graded compactible aggregate, No. 200 (0.075 mm) 0-35

0.25-1.5in, (0.6 — 3.8 cm) with no more than 10% passing the #200 sieve. (ASTM D422).
b) At the top of the wall, above the wall rock column it is common to place a horizontal layer of landscape fabric
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2.5)

2.6)

2.7)

2.8)

Page 26

to protect the wall rock from being infiltrated by the topsoil placed to finish the wall. Topsoil is defined as low

permeable soils ranging from 8 - 12 in. (20 — 30 cm) to minimize infiltration of surface water into the rein-

forced mass.

c) When designing curved and radius wall segments the designer should provide details to the installer for

wall rock placement.

i) Forinside curved and inside cornered walls, the minimum wall rock specified should follow Section
6.4 (paragraph a) and Section 8.2 for Tall Wall applications.

ii) For outside curved and outside cornered walls, additional depth of wall rock should be specified to pro-
mote greater stability in these areas. Additional depth of wall rock is dependent on the total height of
the wall and should be a minimum of H/2 as detailed in Drawing No. 6 in the front of this document.

Soil parameter verification.

a) On-site soils engineer to verify and document that soils meet those specified in the soils report and wall
design.

b) Minimum infill soils to meet requirements outlined in Section 1, Part 2.3 in the AB Spec Book: USCS Soil
types (GP, GW, SW, SP, GP-GM and SP-SM) are ideal select/structural fill, with Pl less than 6 and LL less
than 30, but if soils with friction angle less than 31 degrees are to be used (Pl of less than 20 and LL of
less than 40) special installation and drainage details and specifications are required, see Chapter 1,
Section 1.6 and Chapter 6 for more information.

Wall embedment depth should be determined by the wall design engineer based on typical industry standard

and specific site requirements.

a) Acommonly used embedment depth calculation for walls with level ground below is 1 in (2.5 cm) of depth
per foot (30 cm) of wall height, with a typical minimum of 6 in (15 cm) for commercial projects.

b) For walls with slopes above or below see Chapter 9.0 Global Stability — General.

Base trench verification and compaction requirements.

a) Typical depth of the trench is based on a minimum 6 in (15 cm) deep compacted wall rock base and
buried block depth equal to 1 in (2.5 cm) of depth per foot (30 cm) of wall height, with a typical mini-
mum of 6 in (15 cm) for commercial projects.

b) Design methodology used may require deeper wall trenches as would slopes below.

c) Base trench to be compacted to the level specified in the geotechnical report and inspected by the
on-site soils engineer prior to any base material being placed.

Imported base material, size of base, compaction requirements of base and location of the base course unit

on the base material.

a) Typical base material used is consistent with wall rock. For more information on wall rock see Chapter
2.0, Section 2.4.

b) 6in(15cm) deep by 24 in (60 cm) wide (or 12 in (30 cm) wider than the block depth) is the typical mini-
mum base size. A larger base may be required for poor foundation soils in order to meet minimum bear-
ing factors of safety.
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Poor soils should be removed and replaced, unless the engineer provides guidance based on the application.
Wall unit is typically centered on the base.

For deeper facing units such as AB Fieldstone with the Long Anchoring unit, the typical base width would
be 36in (90 cm).

For walls with deeper than typical minimum sized base, it is common to add a continuous longitudinal
layer of geogrid, 3 in (7.5 cm) to 6 in (15 cm) above the bottom of the trench. This geogrid provides
additional stability to the compacted base and helps to span lesser quality soils.

Minimum grid lengths.

a)

60% of total wall height measured from the top of the base to the top of the top wall block. Example —
10 ft (3 m) wall, 6 ft (1.8 m) minimum long grids. Grid lengths are measured from the face of the wall.

Typical location of initial layer of grid.

a)

The first layer of geogrid should be placed on top of the base course of block and every other course
from that point, Figure 7-1.

Maximum suggested grid spacing.

a)

16 in (40 cm) maximum spacing provides the best overall performance of the reinforced structure.

Minimum Wall Facing Depth.

a)

b)

For walls using the manufacturer’s optional capping system or
approved equal:

a)

The recommendations contained within this guide, including those for geogrid spacing and length as
discussed in 2.9 — 2.11 above, are based on the use of a facing unit that has an average (front to back)
depth of at least 10 in. (25 cm). The 10 in. (25 cm) minimum depth of facing unit is recommended be-
cause SRW units of this depth or greater have a proven performance record while in service over many
decades. This recommendation also recognizes that as the unit depth decreases, so does the stability of
the facing, particularly overturning resistance during construction or while in service.

Facing units having a minimum depth of less than
10 in. (25 cm) should be limited to walls not
exceeding 10 ft (3 m) in total height.

AB Cop Block

Construction
Sealont

Allon Block
Capping system shall be secured in place using a high

quality flexible exterior grade masonry sealant, Figure 2-1.

Figure 2-1: Cap Adhesive
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3.0 Water Management — Typical

3.1) Identify localized water sources such as storm drains and drop structures. Consult with Project
Site Civil Engineer to ensure that water will not be introduced into the reinforced mass. Consider
excess irrigation or natural groundwater sources.

a) Utilize Water Management Section 3 in the Allan Block Spec Book.
i) Surface drainage

(1) Must drain away from the top and bottom of the wall.

(2) Slopes above walls should have swales placed above so water is not allowed to flow
over the top of the wall.

(3) During construction, Surface water must not be allowed to pond or be trapped in the
area above the wall or at the toe of the wall. Surface water must be directed away
from partially constructed walls at the end of each day’s construction.

(4) Provisions, such as check valves, to prevent flooding from broken lines or heads must
be put in place to stop over irrigation above walls.

b) Additional wall rock should be added around all storm drains and drop structures to aid in
draining any areas of the pipe that may leak.

c) If there are any utilities within the reinforcement zone, place gravel around them to generate
good compaction levels.

(304
RE??H?%&VC

i o ' WALL
I - _/A\ P
g DEVELOR,
= sSpaCE
L——~¢

Figure 3-1: Surface Water Management

3.2) Use a combination of blanket and chimney drains.
a) If site soils are used that do not have granular characteristics a chimney and blanket drain
should be considered to ensure the infill mass stays as dry as possible. Unless otherwise di-
rected by the geotechnical engineer, a blanket and chimney drain should be used when infill
soils have a less than 30 degree friction angle when determined without the use of cohesion.
b) If migrating subsurface water is on the site a chimney and blanket drain should be used.
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See Allan Block Chimney and Blanket Drain detail (Drawing No. 2.0).

Drain material to be consistent with wall rock material. For more information on wall rock
material see Chapter 2.0 Typical Wall Construction.

Manufactured chimney and blanket drains to be approved by the geotechnical and/or the
local engineer of record prior to use.

Location, type, and venting of drain pipes.

a)
b)
c)
d)

Utilize Water Management Sections 1.4 and 1.5 in the Allan Block Spec Book.

4 in (10 cm) perforated flexible drain pipe or rigid perforated pipes are recommended.

When a rigid perforated pipe is used, it should be placed with holes down.

All drain pipes must exit to daylight or be connected to an underground drainage system. Use

Allan Block detail Alternate Drain (Drawing No. 3.0) for examples of venting to daylight.

i) Itis recommended that a minimum 1% gradient be maintained on the placement of the
pipe with outlets on 50 ft (15 m) centers, or 100 ft (30 m) centers if the pipe is crowned
between the outlets.

ii) Itis recommended that all pipe outlets be configured to be protected from crushing or
plugging from other means.

Drain pipes existing to daylight through the wall should be installed with rodent screen to

prevent nesting within the pipe. Cut adjoining block to allow for installation of a manufac-

tured drain cover. Alternatively, Wall Drain Pro could be used without the requirement of
cutting block. For more information on Wall Drain Pro see Allan Block’s website at
allanblock.com.

Above grade water management plan and finishing of the compacted soil mass.

a)

Surface water that cannot be diverted from the wall must be collected with surface drainage
swales and drained laterally in order to disperse the water around the wall structure. Con-
struction of a typical swale system shall be in accordance with Drawing No. 2.0. See also
Chapter 12 for further discussion on above wall considerations.
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4.0 Water Management — Alternate Drain %
g

4.1) Location, type, and venting of drain pipes. Z’;’foif’j;jdzf:
a) When the drain pipe must be raised to ac- fi;;jﬁi@;j;ﬁ‘h
commodate outlets through the wall face. orsurace
i) Low permeable granular soils should Low perneability
be used to create a shelf inside the e e
mass, level to the height of the fin- Ao Block oz well o3
ished grade outside the wall to pre-
vent water from ponding below grade. Figure 4-1: Alternate Drain
See Allan Block Design Detail — Alter-
nate Drain in the AB Spec Book or at
allanblock.com.

b) Drain pipes existing to daylight through the
wall should be installed with rodent screen
to prevent nesting within the pipe. Cut ad-
joining block to allow for installation of a
manufactured drain cover. Alternatively,
Wall Drain Pro could be used without the
requirement of cutting block. For more
information on Wall Drain Pro see

allanblock.com.

& in (20 chn)
Meninnciina

Draiins hanst be vented fo daylight or connected fo o storn sewer systena.
All droin pipes naust be protected frona naigrotion of fine naterial.

4.2) A heel drain should be specified for sites Refer 12 opproved plons for constraction defas.

whenever grid is used or where migrating Figure 4-2: Typical Drain with Heel Drain

water from behind the mass is possible.

a) The purpose of the heel drain is to pick up any water that migrates from behind the retaining
wall structure at the cut, and route the water away from the reinforced mass during construc-
tion and for incidental water for the life of the structure.

b) The piping used at the back of the reinforced mass shall have a one percent minimum gradi-
ent over the length, but it is not critical for it to be positioned at the very bottom of the cut.

c) The heel drain should be vented at 100 ft (30 m) intervals along the entire length of the wall
and should not be tied into the toe drain system.

d) The pipe may be a rigid pipe with holes at the bottom or a corrugated perforated flexible pipe.

e) For infill soils with a high percentage of sand and/or gravel the heel drain pipe does not need
to be surrounded by wall rock. When working with soils containing fine grained cohesive soils
having a Pl of greater than 6 and LL of 30 or greater, 1 ft3 (.03 m?3) of wall rock is required
around the pipe for each 1 ft (30 cm) of pipe length.
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5.0 Water Application

5.1) Below grade water management plan for water application walls.
a) When more than incidental groundwater is known to move through the retained soils.
i) The wall rock should be placed to the limits of the geogrid lengths up to a height equal to
12 in (30 cm) higher than any water source.

5.2)  When a wall is constructed to be a water application such as in a lake, stream or detention basin.
a) The wall rock should be placed to the limits of the geogrid lengths up to a height equal to

12 in (30 cm) higher than the determined high water mark. If the high water mark is un-

known, the entire infill zone should be constructed with wall rock.

b) The drain pipe should be raised to the low water elevation to aid in the evacuation of water
from the reinforced mass as water level fluctuates.

c¢) Embankment protection fabric should be used under the infill mass and up the back of the
infill mass to a height of 12 in (30 cm) higher than the determined high water mark.

i.) Embankment protection fabric is used to stabilize rip rap and foundation soils in water
applications and to separate infill materials from the retained soils. This fabric should per-
mit the passage of fines to preclude
clogging of the material. Embankment Mechanical Determination

protection fabric shall be a high strength : Property : Method
. . Tensile Strength = 225 Ibs/in (39.4 kN/m)  ASTM D-4595
polypropylene monofilament material
Puncture Strength = 950 Ibs (4228 N) ASTM D-6241

designed to meet or exceed typical -
NTPEP specifications; stabilized against ﬁ‘%‘fgf‘é?;vgi‘?"&?g_g'ﬁ x\g?) ASTM D-4751
ultraviolet (UV) degradation and typi-

! Trapezoidal Tear = 100 Ibs (445 N) ASTM D-4533
cally meets or exceeds the values in Percent Open Area = 4% COE-02215
Table 2. , Permeability = 0.01 cm/sec ASTM D-4491
d) For walls having moving water or wave ac-
tion, natural or manufactured rip-rap in Table 2: Embankment Protection
front of the wall to protect the toe of the Fabric Specifications

wall from scour effects is recommended.
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6.0 Soil & Compaction

6.1)

6.2)

6.3)

Page 32

Understanding the site soils as well as the soils used in the infill zone is essential to understanding how the
retaining wall will function. One of the economic advantages to an SRW system is that site soils can usually
be used in the infill zone provided they are of a certain quality and surface and groundwater conditions at
the site are controlled by recommendations given in Chapters 3.0 - 5.0.

While cohesionless, free graining materials (less than 10% fines and or Pl less than 6 and LL less than 30) are
preferred, soils with low plastic fines (i.e. SC with Pl less than 20 and LL less than 40) may be used for lower
height SRW construction provided the following additional design criteria are implemented:

a) Properinternal drainage is installed including wall rock in and behind the facing and blanket and chim-
ney drains to keep the infill mass dry, see Chapters 3.0 - 5.0.

b) Inareas where frost heaves are possible, only soils with low to moderate frost heave potential shall be
utilized. Verify parameters with geotech. Expanding the depth of wall rock behind the facing can help
reduce the effects of frost heaves. See Chapter 6, Section 6.4 for information on the wall rock column.

c) The cohesive shear strength parameter (c), for the reinforced fill, is ignored for internal and external sta-
bility analysis. Cohesion values are allowed in the foundation and global stability analysis. However, it is
recommended that no more than 10% of the tested/reported values should be used due to the unpre-
dictability of cohesive soils.

d) The final design is checked by a qualified geotechnical engineer to ensure that the use of cohesive soils
does not result in unacceptable time-dependent movement of the SRW system.

e) High plastic or organic soils including MH, CH, OH, OL and PT are not recommended for any segmental
retaining wall construction as their use can cause excessive settling over time and or excessive internal
stress to build up causing internal lateral forces to occur. See Chapter 8 for more information on tall walls.

Allowable soil to be used below the wall structure face.

a) Geotechnical report should include parameters and recommendations for sub-soils.

b) If poor soils are encountered during construction, consult with owner and geotech for removal and
replacement recommendation.

c) Utilize Section 3.1 Foundation Soils in the Allan Block Spec Book.
i)  Foundation soils to be inspected by the on-site soils engineer to ensure they meet or exceed design

soil parameters.

ii) Over excavated areas shall be filled with compactable material approved by the on-site soils engineer.

Allowable soil to be used in the reinforced mass.

a) Best soilis wall rock or select/structural fill with less than 10% fines, to the limits of the geogrid lengths.

b) If site soils are allowed by the geotechnical engineer; on-site soils engineer to verify they meet the mini-
mum requirements set forth in the soils report, and they are in compliance with the soil properties used
in the design process.

c) Utilize Section 1 Part 2.3 Infill Soils in the Allan Block Spec Book.

i)  Unsuitable soils for backfill (heavy clays or organic soils) shall not be used.
ii) Poorly graded sands, expansive clays and/or soils with a Pl greater than 20 or a LL greater than 40
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should not be used in wall construction.

iii) Fine grained cohesive soils with a friction angle of less than 31 degrees with a Pl ranging between 6 and
20 and LL from 30 to 40, may be used in wall construction, but additional backfilling, compaction and
water management efforts, such as blanket drains and chimney drains are required.

iv) Soils with a Pl of less than 6 and LL less than 30 are generally considered granular and can be used as
infill material.

The suggested gradation requirements for the reinforce (infill) soils in SRW'’s are:

Sieve Size % Passing
1in (24 mm) 100-75
No. 4 (4.75 mm) 100- 20
No. 40 (0.425 mm) 0-60
No. 200 (0.075 mm) 0-35

Wall rock column size and material used

a)

b)

The wall rock column is typically 12 in (30 cm) deep directly behind the wall facing and consists of mate-

rial summarized in Section 1 Part 2.2 in the Allan Block Spec Book.

i) Material must be well-graded compactible aggregate, 0.25 - 1.5 in, (0.6 — 3.8 cm) with no more than
10% passing the #200 sieve. (ASTM D422).

At the top of the wall, above the wall rock column it is common to place a horizontal layer of landscape fabric

to protect the wall rock from being infiltrated by the topsoil placed to finish the wall. Topsoil is defined as low

permeable soils ranging from 8 - 12 in. (20 — 30 cm) to minimize infiltration of surface water into the rein-

forced mass.

When designing curved and radius wall segments the designer should provide details to the installer for

wall rock placement.

i) Forinside curved and inside cornered walls, the minimum wall rock specified should follow Section
6.4 (paragraph a) and Section 8.2 for Tall Wall applications.

ii) For outside curved and outside cornered walls, additional depth of wall rock should be specified to pro-
mote greater stability in these areas. Additional depth of wall rock is dependent on the total height of
the wall and should be a minimum of H/2 as detailed in Drawing No. 6 in the front of this document.

Soil parameter verification

a)

b)

On-site soils engineer to verify and document that soils meet those specified in the soils report and wall
design.

Minimum infill soils to meet requirements outlined in Section 1 Part 2.3 in the AB Spec Book: USCS Soil
types (GP, GW, SW, SP, GP-GM and SP-SM) are ideal select/structural fill, with Pl less than 6 and LL less than
30, but if soils with friction angle less than 31 degrees are to be used (Pl of less than 20 and LL of less than
40) special installation and drainage details and specifications are required, see Chapter 6, Section 6.1.

Establish inspection and testing requirements in advance of providing a design. The professional in charge of
this work must be retained by the owner.

a)
b)

Size and scope of project will require different levels of testing and inspection.
An independent testing firm should be hired by the owner to provide services.
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6.7)

6.8)
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c)

d)

e)

Independent firm to keep inspection log and provide written reports at predetermined intervals to the

owner.

Testing frequency should be set to establish a proper compaction protocol to consistently achieve the

minimum compaction requirements set by the design requirements. If full time inspection and testing at

8in (20 cm) lifts is not provided, then the following testing frequency should be followed:

i) One test for every 8 in (20 cm) of vertical fill placed and compacted, for every 25 lineal ft (7.6 m) of
retaining wall length, starting on the first course of block.

ii) Vary compaction test locations to cover the entire area of reinforced zone; including the area com-
pacted by the hand-operated compaction equipment.

iii) Once protocol is deemed acceptable, testing can be conducted randomly at locations and frequencies
determined by the on-site soils engineer.

Slopes above the wall must be compacted and checked in a similar manner.

Compaction requirements on wall rock and facing unit.

a)

b)

Hand operated plate compactor to be used behind the
base course within the 3 ft (0.9 m) wide consolidation
zone with a minimum of two passes, Figure 6-1.
Compaction of second course and above will begin by
running the plate compactor directly on top of the block
facing and then compacting in parallel paths from the
wall face until the entire consolidation zone has been
compacted, Figure 6-2.

Utilize Section 1 Part 3.4 E in the Allan Block Spec Book.

i)  Final compaction requirements in the consolida-
tion zone shall be established by the engineer of Figure 6-1: Compaction Path
record, typically 95% of Standard Proctor. First Course

ii) A minimum of two passes of the plate compactor
are required with maximum lifts of 8 in. (20 cm).

iii) Expansive or fine-grained soils may require addi-
tional compaction passes and/or specific com-
paction equipment such as a sheepsfoot roller.

iv) Maximum lifts of 4 in. (10 cm) may be required to
achieve adequate compaction within the consoli-
dation zone.

v) Employ methods using lightweight compaction
equipment that will not disrupt the stability,
alignment or batter of the wall. :

vi) Install each subsequent course in like manner. Figure 6-2: Compaction Path
Repeat procedure to the extent of wall height. Second Course and Above

Cornpact
povrallel
1o wall

Keep heavi
equiphaen
2 A (0.9 n) Hrom
back of block

Block and infill soil placed in 8 in (20 cm) lifts maximum.

a)

Industry Standard from Allan Block Corporation, NCMA, AASHTO, FHWA, etc.
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Compaction requirements for all soils in areas in, above and behind the reinforced mass.
a) Typical minimum requirements are: 95% of maximum Standard Proctor dry density (ASTM D698) with a
moisture content control of +1% to -3% of optimum. Section 13.5.3, NCMA TR 127 (Design Manual for

Segmental Retaining Walls).

Compaction testing locations and frequencies. Documentation of on-site soil testing.

a) See Section 6.6.

Water Management during construction.

a) Utilize Section 3 Part 1.1 Surface Drainage in the Allan Block Spec Book.
i)  Atthe end of each day’s construction and at final completion, grade the backfill to avoid water accumula-

tion behind the wall or in the reinforced zone.

For walls with step ups in the base course, extra
care should be given to properly compact the base
material at the end of each course to add greater
stability to the next course, Figure 6-3.

Allon Blo

ck Unit

For a walls with steps built into the wall, additional
compaction requirements and wall rock should be in-
cluded into the project specs, Figure 6-4.

a) A minimum of 6in (15 cm) of wall rock base
material shall be installed beneath each tread
block, treating each course as a wall base
course.

Minimum compaction requirements for stan-
dard wall construction shall be followed. See
Section 6.7.

b)

Expansion Joint
W/ Counlking
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7.0 Geogrid Reinforcement Requirements, Corner and Radius Design Practices

7.1)

7.2)

Page 36

Certification to ensure proper materials for the geogrid reinforcement. Most geogrids used for soil reinforce-
ment are manufactured from polyester fiber. To ensure a high quality product, use a geosynthetic reinforce-
ment that has obtained an NTPEP Report.

a) There are many different international manufacturers that are supplying geogrid reinforcement, and
they are not all equal. It is important to understand what influences the durability of the geogrid. The
U.S. Federal Highway Administration identified three key factors:

i) Soils that have a pH of 10 or more represent an environment that could potentially degrade the
geogrid faster especially in the presence of sufficient water.

ii) Polyester molecular weight — the size of the polymer molecule has a significant influence on the
chemical durability.

iii) Polyester carboxyl end group (CEG) — grids are less susceptible to degradation when they have fewer
CEG in their molecular structure.

b) Establish minimum requirements when using polyester geogrids. NCMA adopted the guidelines that the
FHWA set for geogrid reinforcement. All polyester geogrids submitted for approval must be made of
polyester fiber that meets the following specifications:

i.) Molecular weight greater than 25,000 g/mol
ii.) Caboxyl End Group less than 30 mmol/Kg

c) The certification, obtained from the geogrid manufacturer, must originate from the actual manufacturer
of the fiber to show conformance with the specification.

d) Designer must consider soils that have a pH of 10 or more represent an environment that could poten-
tially degrade the geogrid faster especially in the presence of sufficient water and may require additional
design criteria.

Proper orientation of grid and placement Pull back geo

a) Typical commercial geogrid is uniaxial and strong in ;;:::*““ 3
the roll direction and should be placed in sheets
perpendicular to the wall facing.

b) Utilize Section 2 — Part 3.3 Geogrid Installation in the

Allan Block Spec Book. = =
i) Cutgeogrid to designed embedment length and Pﬂ//acc ;MF"; course on
place on top of the Allan Block units to the back LA & ;’Z;ﬁ;
edge of the raised front lip or within 1in (2.5 cm) of [EASEL ..
the retaining wall face when using AB Fieldstone. . . .
ii) Extend away from wall approximately 3% above Figure 7-1: Grid Location
horizontal on compacted infill soils.
c) For straight walls, placement of adjacent sheets of geogrid should be side-by-side without any overlap.

For walls with corners or curves the following are the best practice method of placement:

i)  For outside corners, to avoid overlapping grid layers, grids should be stagger by one course on either
side of the corner, weaving the strong direction from bottom to top of wall. See Allan Block standard
detail 10 in Allan Block Spec Book.
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ii) For inside corner, extend the geogrid layer into the corner from one side a distance equal to 25% of the
total wall height. Alternate extended geogrid layer from side to side per course to create a geogrid
weave as wall is built. See Allan Block standard detail 9 in Allan Block Spec Book.

iii) For outside curves, where grid tails overlap naturally, place roughly 3 in (7.5 cm) of wall rock or infill
soil between the overlapping layers. See Allan Block standard detail 12 in Allan Block Spec Book.

iv) Forinside curves, where grid layers fan apart, place a secondary, equal length, layer of grid on the
next course above the fanned gap. See Allan Block standard detail 11 in Allan Block Spec Book.

7.3)  Wall rock design for corners and curved walls.
a) When designing curved and radius wall segments the designer should provide details to the installer for

wall rock placement.

i) Forinside curved and inside cornered walls, the minimum wall rock specified should follow Section
6.4 (paragraph a) and Section 8.2 for Tall Wall applications.

ii) For outside curved and outside cornered walls, additional depth of wall rock should be specified to pro-
mote greater stability in these areas. Additional depth of wall rock is dependent on the total height of
the wall and should be a minimum of H/2 as detailed in Drawing No. 6 in the front of this document.
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8.0 Tall Wall Considerations

8.1)

8.2)

8.3)

Page 38

Tall Wall Considerations are to be employed with structures rising to a
height of between 10— 15 ft (3 — 4.6 m), depending on the application and
the discretion of the wall design engineer. A 10 ft (3 m) high wall structure
with a slope or structure above would be considered as a tall wall, while the
same wall height constructed with a level condition above the wall without
any additional surcharge may not require consideration as a tall wall.

Several factors may change a typical design when structures reach these
defined higher levels such as the depth of wall rock, increased design pa-
rameters, enhanced structural fill and global stability analysis requirements.

Figure 8-1: Variable Wall

Wall rock depth behind the block and material used. Rock Thickness

a) Site conditions and wall height should make the engineer consider
expanding the depth and or size of material used.
b) Typical wall rock depth will vary with wall height, if select/structural fill is not utilized in the reinforced
mass, Figure 8-1.
i)  Forwalls upto 10- 15 ft (3 - 4.6 m) as discussed in section 8.1, 12 in (30 cm) typical depth top to bottom.
ii) For walls from 10 - 20 ft (3 - 6.1 m) tall, the bottom half is suggested to be increased to 24 in (60 cm) deep
and the top half to be the typical depth of 12 in (30 cm) deep.
iii) For walls over 20 ft (6.1 m) tall, the bottom half is suggested to be increased to 36 in (90 cm) deep and the
top half is divided in two with a 24 in (60 cm) deep column and a 12 in (30 cm) deep column at the top.

For tall walls the engineer should increase design parameters of compaction and wall rock usage.

a) Select/structural fill should be specified for the minimum bottom 1/3 to 1/2 of the reinforced fill. An Internal
Compound Stability (ICS) analysis can aid the designer to determine if greater select/structural fill heights are re-
quired. The use of additional select/structural fill should extend to the entire length of the reinforcement. This fill
material should have a Pl of less than 6 for walls up to 20 ft (6.1 m) and for taller walls the material should have a PI
of zero. An example of what type of fill should be considered for this area would be compactable sands or gravels.

b) The engineer must carefully review the site geometry and structures above and below the wall to ade-
quately plan for the use of the land placed into service by the retaining wall structure.

c) Provide detailed requirements for onsite inspection to ensure that detailed specifications are complied
with during construction. This includes, but is not limited to:

i) Confirmation of the foundation soils
ii) Confirmation of the retained soils
iii) Verify the imported materials
iv) Confirm reinforcement material
v) Verify the block
vi) Validate soil placement and compaction.
(1) Asingle test/confirmation for each of the items listed would not be considered adequate. A de-
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8.4)

8.5)

8.6)

8.7)

tailed construction log should be used with sign offs at incremental levels by the responsible parties.

d) Consider how much potential settlement will impact structures above the reinforced soil mass. Consider
increasing compaction requirements from 95% of standard proctor to 98% to minimize settlement where
essential to the application.

e) Adetailed review and implementation of a water management plan is essential. This should include a detailed
drawing for water collection and water flow diagrams for both above and below grade drainage. Below grade
utilities and above grade structures should be included in the overall site design to ensure that site details such
as storm drains and curb and gutters do not influence the overall wall envelope or effect performance. Unless
designed to accommodate hydrostatic loading, it is essential that the reinforced soil mass not be exposed to out-
side water sources that would rise above the level of incidental water.

f)  Aswalls get taller the internal stresses increase and depending on the soils used, can cause lateral loads push-
ing on the back of the facing. To minimize internal lateral loads on the Allan Block facing, it is recommended to
utilize the described soils above and to expand the depth of the wall rock column behind the facing, See Sec-
tion 8.2.b for more information. Expanding the wall rock zone behind the wall also reduces down drag forces
on the geogrid caused by localized settlement and allows for easier compaction directly behind the block.

g) Inaddition to the compaction and wall rock parameters, tall walls require the design engineer to evalu-
ate the overall stability of the soil structure and the subsoils beneath the wall. The reinforced soil struc-
ture should be evaluated for internal settlement which may require additional select fill to mitigate. The
subsoils cannot be ignored due to similar reasons. The overburden of the tall wall can cause unwanted
settlements in the foundation material. Removal of the subsoils and replacement with quality select fill
may be required to mitigate these possible settlements.

As walls increase in height the active earth forces also increase in the lower portion of the wall. Therefore it
is not uncommon in taller walls to increase the strength of the lower geogrid layers or decrease the grid
spacing to accommodate the higher design forces.

The overall global stability of tall walls must be considered separately from the standard wall design to en-
sure the stability of the entire project site. For more information on global stability see Chapter 9.0 Global
Stability - General and Chapter 10.0 Global Stability — Terraced Walls.

Internal Compound Stability (ICS) calculations provide insight into potential global or overall stability issues. When
more than 50% of the slip arcs originate at the back of the design envelope, as defined in Chapter 1, Section 1.9 b,
a full global/overall stability analysis should be recommended to the owner by the owner’s geotechnical engineer.

Minimum Wall Facing Depth.

a) The recommendations contained within this guide, including those for geogrid spacing and length as dis-
cussed in Sections 2.9 — 2.11, are based on the use of a facing unit that has an average (front to back)
depth of at least 10 in. (25 cm). The 10 in. (25 cm) minimum depth of facing unit is recommended be-
cause SRW units of this depth or greater have a proven performance record while in service over many
decades. This recommendation also recognizes that as the unit depth decreases, so does the stability of
the facing, particularly overturning resistance during construction or while in service.
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9.0 Global Stability — General

9.1)  Wall embedment depth should be determined by the
wall design engineer based on typical industry stan-
dard and specific site requirements. : o A
a) Walls with slopes below must have additional

P

. o . 55 N N, 7!
buried course for stability. For walls with slopes RPN
G R RN
. AT
below, local ordinances commonly reference to Stope RS -
<< R R R R KRR R R
bury enough blocks to havea 5-7 ft (1.5- 2.1 R T T T O
A S S S ST SRS
R R R R R R R R R R
; A N A A A A A A A A A AY
m) level bench in front of the wall, and then the RN ANAAIINNNIINIK NN
A & ’;\2’5\:”\/\/\’\/\/\:’3\:’3\&’/\/\&’W\’\’%&’\’\’\’W
. R NN
1in (2.5 cm) of depth per 1.0 ft (30 cm) of wall AR RRRRRRRRARRRARARRRRRRRRRRARARA
height rule is used beyond that point, Figure 9-1. Figure 9-1: Toe Slope Embedment

After the wall is complete, the level area can be
backfilled to continue the appearance of a continuous slope.
b) In general when a slope below the wall is present, there is need for a global stability analysis to confirm

the overall stability of the site.

9.2) If aglobal stability analysis is not included in the wall designer's scope of work, establish that when a global
stability analysis is required by the wall designer, using their best engineering judgment, then the owner will
contract with a geotechnical engineer for overall site stability. Global stability analysis should be run for a va-
riety of conditions including:

a) For those walls with slopes below or above.
b) Walls built in sites with clays, silts, poorly graded sands, expansive clays and/or soils with a Pl greater

than 20 and or a LL greater than 40.
i) The infill soil used must meet or exceed the designed friction angle and description noted on the de-

sign cross sections, and must be free of debris and consist of Sieve Size % Passing
one of the following inorganic USCS soil types: GP, GW, SW, 1in (22 mm) 100-75
SP, GP-GM or SP-SM meeting the following gradation as de- No. 4 (4.75 mm) 100-20
termined in accordance with ASTM D422. No. 40 (0.425 mm) 0-60
c) For walls where more than 50% of the Internal Compound Stabil- No. 200 (0.075 mm) 0-35

ity (ICS) slip arcs fall at the back of the wall design envelope when

ICSis run in AB Walls. We have identified a Design Envelope for the wall designer that defines the ex-
tents of an ICS evaluation within that envelope. An ICS analysis does not take into account a slope below
the wall, as the bottom slip arc is located at the base of the bottom block. Therefore it will not provide
guidance for what happens below the wall. One easy to identify guide for additional global evaluation
may be found by reviewing where the ICS slip arcs with the minimum factors of safety originate. When a
concentration of ICS slip arcs originate at the back of the Design Envelope, a complete global stability

analysis should be conducted, see Figure 9-2.

9.3)  For walls with global stability concerns, it is common to increase the stability by:
a) Increasing the length of the geogrid layers to force the minimum slip arcs deeper into the hillside.
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——— Strata SG 200
Strata SG 350
Strata SG 500

Figure 9-2: Design Envelope ICS

b) Increasing the depth of buried block to force the minimum slip arcs deeper into the hillside.

c) Increasing the strength of the geosynthetic reinforcement layers to force the minimum slip arcs deeper
into the hillside.

d) Increasing the friction angle of the infill soil will increase the soil’s shear resistance which will increase
stability.

e) If the cause for the global stability problems is weak foundations soils, it may be necessary for the geot-
echnical engineer on the project to do foundation improvements before the retaining walls are built.

9.4)  Whenever the groundwater is within 0.66H of the bottom of the wall, the global stability of the SRW system
should be analyzed to assure that the adequate factor of safety exists for deep failures that pass behind the
geosynthetic reinforcement and for compound failures that pass partially through the reinforced soil mass
and partially behind the reinforced soil mass.
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10.0 Global Stability — Terraced Walls

10.1)

Page 42

Whenever walls are constructed in a terraced arrangement, or any of the other conditions listed, the

designer must consider the overall global stability of the structure.

a) Itis common to have the design grid lengths for the bottom terrace equal to at least 60% of the total
terraced structure height.

b) Subsequent terraces above would use similar rationale to determine their minimum grid lengths.

c) When determining the surcharge applied from the upper wall onto the lower wall, it is common to con-
sider the walls as independent if they are spaced apart a minimum of twice the height of the lower wall.
If they are spaced closer, the lower wall must be designed to carry the surcharge of the upper wall(s),
Figure 10-1.

Independant
Stractures

Reonforcenent”
Needed

Use this sinple eguation fo
deternnne of engtneering

revien (s regured:

H, < H, and D> 2H,

Figure 10-1: Terraced Wall Applications

d) These recommendations do not eliminate the need to consider a global stability analysis.
e) Greater attention to compaction should be placed on the foundation soils below the upper terraces and
in transition areas where the wall splits from one wall into two.
i) If the soils are not properly compacted in these areas, settlement can occur over time that could
cause aesthetic concerns.
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11.0 Seismic Considerations

11.1)  For walls with dynamic loading:

a) Designer must understand the local seismic code requirements before starting design.

b) Closer spacing of geogrid is recommended, maximum 16 in (40 cm).

c) Extension of the top layers of geogrid. Typically the top layers will be extended to roughly 90% or more
of the wall height to satisfy design requirements.

d) Using select/structural backfill will reduce the effects of the dynamic loading.

e) For more information on seismic design and the effects on segmental retaining walls, see the Allan Block
Executive Summary of the independent full-scale seismic testing conducted by Columbia University and
the National Research Institute of Japan.

11.2) When dealing with a slope above a wall with seismic loading applied to the wall, the same acceleration coef-
ficient applied to the wall must also be applied to the stability calculations of the slope.

11.3) The Mononobe-Okabe (M-0) seismic methodology places limits on the steepness of any slope above the
wall. If during the design phase it is determined that the desired slope is not allowed, the site grading should
be altered or the wall height should be increased to reduce the steepness of the slope above. See section
12.4 for description of slope steepness.

11.4)  While the M-O method is the standard used in the seismic design of segmental retaining wall, a trial wedge
method may be utilized to investigate walls when the M-O method becomes limited due to slopes above.
Using methods similar to a global stability model the trial wedge method determines the weight of the soil
wedge above the failure plan and determines the active earth pressure of the soil wedge acting at the back
of the soil mass. Using the trial wedge method is not without limitations as well. The solution it provides is
purely mathematical and understanding soil mechanics and the slope steepness limits is also important. The
limitation to the steepness of a slope discussed in section 12.4 still apply, and if the designer chooses to uti-
lize the trial wedge method for walls with slopes above that exceed the soil mechanic limits, they must re-
view the slope stability in a global stability program and possibly reinforce the slope above the wall. Fora
greater discussion on the Trial wedge method see Chapter Five, Seismic Design, in the Allan Block Engineer-
ing Manual.
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12.0 Above Wall Considerations

12.1)

12.2)

12.3)

12.4)

Page 44

Minimum grid lengths.

a)

b)

Details for fencing and other potential lateral loads
from objects located above or within the reinforced
soil mass.

a)
b)
c)

d)

e)

Top layers of grid should be lengthened to 90% of wall height or an additional 3 ft (0.9 m), whichever is
greater, in seismically active areas or with any type of loading above the wall including slopes and sur-
charges. In the event that an interference may exist with the top layer based on other structures in the
reinforced zone it is acceptable to move this ex-

. R Instoll geogrid with the pachine or Front of wall
tended layer to a lower grid elevation at the top ./ direction running from the block
Of the structure. back into the reinforced
The portion of wall above the top layer of ge- e
ogrid should be reviewed as a gravity wall taking  ptacaine or rot
into account all soils and surcharge parameters. L2l

Impact structures or fence posts should be positioned a minimum of 3 ft (0.9 m) from the back of top
course to allow a properly designed load for local overturning.

If fence posts must be placed within 3 ft (0.9 m) of the back of the wall facing, the designer must con-
sider the localized top of wall overturning force into their design.

Common lateral loads from railings are 50 lb/If (0.74 kN/m) along the top of the railing or 200 Ib (2.92
kN/m) point load at the top of the post or both depending on the local requirements.

Common post footings are formed by using construction tubes placed at desired on-center locations dur-
ing construction. If posts are placed after construction is complete, holes must be hand dug as using a
power auger will cause severe damage to the geogrid layers.

If the post design calls for an engineered product to solve localized overturning forces, a product such as
the Sleeve-IT® System can be specified. Sleeve-IT® is a Stratagrid product designed for use in segmental
retaining walls to resist top of wall overturning forces from fences and railing. For more information on
design capacities and installation, contact Stratagrid at www.geogrid.com.

Details for placement and compaction of a slope above the wall structure.

a)

Proper lift and compaction recommendation should be followed from the geotechnical recommenda-
tions. See Chapter 6.0 Soils and Compaction.

Stability of slopes above the wall.

a)

There are limits to the steepness of a slope above a wall that must be considered when designing any

soil structure.

i) In static designs, the maximum unreinforced slope angle above any wall cannot exceed the friction
angle of the soil used to reconstruct the slope.

ii) In seismic designs, the maximum unreinforced slope angle above any wall cannot exceed the friction
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angle of the soil used to reconstruct the slope minus the seismic inertial angle. The seismic inertial
angle is based on the horizontal and vertical seismic coefficients (k,, and k,) determined by the soils
engineer for that specific project site.

If the desired slope above exceeds either of the two limits above, the designer must analyze the slope above
in a global stability program and provide slope reinforcement as required.

Slopes above the wall must be compacted following the proper lift and compaction recommendation from
the geotechnical recommendations. See chapter 6.0, Soils and Compaction.

Reinforcing the slope above the wall may be necessary to provide adequate stability to the wall system. Ge-
ogrid lengths typically matching the standard grid lengths in the wall along with their spacing are commonly
used in walls with steep slopes above, greater than 3:1, and/or any slopes with poor soils or walls with seis-
mic requirements.

Details for plantings located above the wall structure.
a) Ingeneral, plantings in the reinforced zone are acceptable and may in fact enhance the reinforced soil
mass provided:
i) Engineer should review with the owner the planting plans from the landscape architect to verify size
of root balls and if any geogrid layers will be disrupted.
ii) Language can be placed in the project specifications.
iii) Augers should never be used within the reinforced grid zone.
iv) Consider the effect of excess irrigation. See Water Management, Chapter 3.0.

www.allanblock.com
Page 45

Rev. 5/30/2018


https://www.allanblock.com

m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
a.E,!;gg!fm and Commercial Applications

References

e Abramson, Lee W., Lee, Thomas S., Sharma, Sunil, Boyce, Glenn M., 2002, Slope Stability and Stabilization
Methods, second edition, Wiley Publications, USA

e AISC Manual Committee, 1990, Manual of Steel Construction - Load and Resistance Factor Design, First Edition,
3rd Printing, American Institute of Steel Construction Inc.

e Allan Block Corp., 2018, AB Walls, Design Software for Segmental Retaining Walls, Allan Block, Bloomington, MN

e Allan Block Corp., 2018, Allan Block Engineering Manual, Allan Block, Bloomington, MN, USA

e Allan Block Corp., 2015, Allan Block Spec Book, A Comprehensive Guide and Design Details for Segmental
Retaining Walls, Allan Block, Bloomington, MN, USA

e Allan Block Corp., 2014, Commercial Installation Manual for Allan Block Retaining Walls, Allan Block,
Bloomington, MN, USA

e American Association of State Highway and Transportation Officials (AASHTO) LRFD Bridge Design Specifications,
2012, Washington, D.C.

e ASTM C1372, Standard Specification for Dry-Cast Segmental Retaining Wall Units, American Society for Testing
and Materials, West Conshohocken, Pennsylvania, USA

e ASTM C1262, Standard Test Method for Evaluating the Freeze-Thaw Durability of Dry-Cast Segmental Retaining
Wall Units and Related Concrete Units, American Society for Testing and Materials, West Conshohocken,
Pennsylvania, USA

e (Carter, R. Lance and Bernardi, Michael, NCMA’s Design Manual For Segmental Retaining Walls, Submittal require-
ments for polyester geogrid reinforcement, Geosynthetics, February 2014

e Columbia University in Cooperation with Allan Block Corporation and Huesker Geosynthetics, 2003, Executive
Summary - Seismic Testing - Geogrid Reinforced Soil Structures Faced with Segmental Retaining Wall Block,
Allan Block, Bloomington, MN, USA

e (Craig, R. F.,, 1992, Soil Mechanics, Fifth Edition, Chapman & Hall, London, ENGLAND

e Das, Braja M, 1994, Principles of Geotechnical Engineering ,Third Edition, Chapter 10, PWS Pub Co., Boston, MA, USA

e Duncan, J Michael, Wright, Stephen G, 2005, Soil Strength and Slope Stability, Wiley Publications, USA

e Elias, Victor PE, Christopher, Barry, PhD and Berg, Ryan PE, 2001, Mechanically Stabilized Earth Walls and
Reinforced Soil Slopes Design and Construction Guide Lines, FHWA NHI-00-043

e FHWA-HRT-10-077 Composite Behavior of Geosynthetic Reinforced Soil Mass, July 2013

e FHWA-HRT-11-026 Geosynthetic Reinforced Soil Integrated Bridge System Interim Implementation Guide, June 2012

e FHWA-HRT-13-066 Geosynthetic Reinforced Soil Performance Testing — Axial Load Deformation Relationships,
August 2013

e FHWA-RD-01-118 Performance Test for Geosynthetic Reinforced Soil Including Effects of Preloading, June 2001

e FHWA-HRT-12-051 Sample Guide Specifications for Construction of Geosynthetic Reinforced Soil — Integrated
Bridge System (GRS-IBS), August 2012

e Kliethermes, J., K. Buttry, E. McCullough, and R. Wetzel. 1990, Modular Concrete Retaining Wall and Geogrid
Performance and Laboratory Modeling, University of Wisconsin-Platteville, WI, USA

e Leshchinsky, D. and E.B. Perry, 1987, A Design Procedure for Geotextile Reinforced Walls, Geotechnical Fabrics
Report. St. Paul: July/August

www.allanblock.com
Page 46

Rev. 5/30/2018


https://www.allanblock.com

m Best Practices for Allan Block Segmental

Retaining Wall Design For Residential
a.E,!;gg!fm and Commercial Applications

e Ling, Hoe |, et al, 2005, Large Scale Shaking Table Tests on Modular-Block Reinforced Soil Retaining Walls, Journal
of the Geotechnical and Geoenvironmental Engineering, Vol. 131, No. 4, ASCE

e Ling, Hoe |, et al, 2012, Earthquake Response of Reinforced Segmental Retaining Walls Backfilled with Substantial
Percentage of Fines, Journal of the Geotechnical and Geoenvironmental Engineering, ASCE

e McKittrick, D.P., 1978, Reinforced Earth: Application of Theory and Research to Practice, Reinforced Earth Techni-
cal Services, Report 79-1. Arlington, VA: The Reinforced Earth Company

e Minnesota Department of Transportation, 1985, Walls, Section 9-4.0 in Road Design Manual - Part Il., St. Paul,
MN, USA

e National Concrete Masonry Associations, 2009, Design Manual for Segmental Retaining Walls, 3rd Edition,
NCMA, VA

e Peck, Ralph, edited by TW. Lambe and R.V. Whitman, 1969, Earth Retaining Structures and Slopes, Chapter 13 in
Soil Science, John Wiley & Sons, Inc. New York, NY, USA

e Sowers, G.B., and G.F. Sowers, 1970, Problems in Earth Pressure, Chapter 8 in Introductory Soil mechanics and
Foundations, The Macmillan Company, New York, NY, USA

e Shiwakoti D.R., T.B,S, Pradhan and Leshchinsky D., 1998, Vol 5, No 6, Performance of Geosynthetic — Reinforces
Soil Structures at Limit Equilibrium State

e Shukha, Robert, Baker, Rafael and Leshchinsky, Dov, 2005, Engineering Implications of the Relation between
Static and Pseudo-Static Slope Stability Analysis”, EJGE Paper

www.allanblock.com
Page 47

Rev. 5/30/2018


https://www.allanblock.com

Alwarys PBettor
Aluwarys Alfan PBlock

EsiE allanblock.com

[=] ;

© 2018, 2016-2014 Allan Block Corporation, Bloomington, MN Phone 952-835-5309 Fax 952-835-0013 DOC. #R0615-0518

allanblock.com




	Blank Page



